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MNNOACHHUTEJIbHASA 3AIIMCKA

MporpaMMa no ¢u3nke 6a30BOro YpOBHS Ha YPOBHE CPedHEero 06Liero
06pa3oBaHNA pa3paboTaHa Ha OCHOBE MOMOXEHWIn U TpeboBaHWU K pe3y/bTaram
OCBOEHMS OCHOBHOI 06pa3oBaTeNlbHO MporpaMmmbl, NpeactaBneHHbIX B ®IOC
COO, a Takke C Y4éTOM (peflepanbHO pabouyert MporpaMMbl BOCMIUTAHWUA W
KOHLeNuMu npenojasaHns yyebHoro npegmetra «dusmka» B 06pazoBaTe/bHbIX
opraHusauusax Poccuiickoit depnepaunn, peasin3yroLLmMX OCHOBHbl€e
06pasoBaTe/ibHble NPOrpaMmbl.

CofepxaHve nporpammbl MO (JM3MKe HanpaefieHO Ha (OPMUPOBAHUE
eCTECTBEHHO-Hay4YHOW KapTuHbl Mupa obydvarowmxcs 10-11 KniaccoB npw
06yYeHUN nx Pu3snke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-[EATE/IbHOCTHOIO
noaxopga. MNporpamma no (u3anke cooTeBeTcTBYeT TpeboBaHuam PrOC COO kK
MNNaHUPYEMbIM JINYHOCTHBIM, TMPEAMETHbIM W MeTanpeaMeTHbIM pesy/ibTaTtam
00yyeHVs, a Takke Y4YMTbIBAET HE0O6XOAMMOCTb peaim3auumn MexXnpeLMeTHbIX
CBsi3e (PU3NKM C eCTeCTBEHHO-HAy4YHbIMU Y4YeOHbIMW npeameTaMu. B Held
ONPeAensarTCA OCHOBHbIE LeNM U3yyeHus PU3NKU Ha YPOBHE CPefHero o6Lero
06pas3oBaHus, NiaHMpyemMble pesysbTaTbl OCBOEHUA Kypca (IM3MKU: JIMYHOCTHbIE,
MeTanpeaMeTHble, NpeAMeTHble (Ha 6a30BOM YPOBHe).

[Mporpamma no m3mkKe BK/OYAET:

. MnaHupyemMble pesynbTaTbl OCBOEHUSA Kypca (pU3MKM Ha 6a30BOM
YPOBHe, B TOM YuMC/e NpeaMeTHbIe pe3y/ibTaTbl N0 rogam 00yyeHus;
. cogepxaHue yyebHoro npeameta «Pu3nKa» No rogam 06yyeHus.

du3mka Kak Hayka O Haubonee 06LMX 3aKOHaxX MPUPOAbI, BbICTyNas B
KayecTBe y4ebHOro npeameTa B LUKO/E, BHOCUT CYLLECTBEHHbBIA BKNa B CUCTEMY
3HaHW 06 OKpyXKatoLLeM Mupe. LLIKOMIbHbIA Kypc (PU3NKN — CUCTEMO0OPa3yHOLLNIA
AN eCTECTBEHHO-HAYUHbIX YUYeOHbIX NPeAMETOB, NOCKOMbKY (hM3MYECKME 3aKOHbI
neXxxaT B OCHOBE MPOLECCOB W SIBMEHWIA, W3Y4YaeMbIX XUMUER, 6Guonoruen,
(m3nyeckoin reorpaueinr M acTpoHOMMER. Kicrnonb3oBaHMe W aKTUBHOE
NPYMEHeHNE  (OM3NYECKMX  3HAHWI  OMpeaensieT  Xapaktep W pasBuTUe
pa3HoOOpa3HbIX TEXHONOrWMA B CHEpe 3HEepreTUKKW, TPaAHCNOPTa, OCBOEHWS
KOCMOCa, MO/MTyYEeHMS] HOBbIX MaTepuasioB C 3afaHHbIMW CBOWCTBaMWU W APYruX.
N3yyeHne (M3NKM BHOCMT OCHOBHOI BKNMag B (DOPMMPOBaHWE eCTECTBEHHO-
Hay4YHON KapTWHbI Mupa 06y4aroLmxcs, B (hOPMUPOBaHME YMEHWUIA MPUMEHSTb
Hay4HbIn METOA NO3HAHWS NPV BbINOMHEHUN UMW YUYEBHbIX NCCNEeL0BaHWIA.

B ocHoBy Kypca (DM3VMKM ANSi YPOBHA CpeAaHero o6ulero obpasoBaHus
MONMOXKEeH psf WAeiR, KOTopble MOXHO paccmaTpuBaTb Kak MPUHLMMLI ero
MOCTPOEHNS.



Hoes yenocmnocmu. B COOTBETCTBMU C Heil KYpPC SABNSETCA JIOTUYECKM
3aBEPLUEHHBLIM, OH COAEPXUT MaTepuasn U3 BCEX Pa3fenoB PU3NKK, BKIKOYAET Kak
BOMPOCbI KacCUYeCKOW, TakK U COBPEMEHHOW (DU3NKN.

Hoes zemepanuzayuu. B COOTBETCTBUM C HEN MaTepuan Kypca (hU3MKK
00beAVMHEH BOKPYr (U3MYecknx Teopuil. Begylwimm B Kypce SBAseTcA
(hopmmnpoBaHMe NpeacTaBneHUiA 0 CTPYKTYPHbLIX YPOBHAX MaTepuu, BELLECTBE U
rnone.

Hoes eymanumapuzayuu. EE peannsaunsa npegnonaraet MCNosib3oBaHue
ryMaHWTapHOro noTeHumMana (YU3nM4eckor HayKu, OCMbIC/IEHME CBS3U Pa3BUTUS
m3nkn Cc pasBuTMem 06WEeCTBa, a TakXe C  MUPOBO33PEHYECKMMMU,
HPaBCTBEHHbIMU U 3KOMOrMYECKUMI NPoG1emMamMu.

Hoess npuxnaonoiu  nanpaenennocmu. Kypc (U3NKWM  nipegnonaraet
3HAKOMCTBO C LUMPOKMM KPYroM TEXHWUYECKMX UM TEXHONOMMYECKUX MPUIOXKEHWIA
M3yYEHHbIX TEOPWI1 1 3aKOHOB.

Hoess okonoeusayuu peasinlyetcd MoCPeAcTBOM BBEAEHUS 3/1EMEHTOB
coAepXXaHus, MNOCBAWEHHBIX 3KOMIOrMYeCKMM  Mpo6/sieMam  COBPEMEHHOCTH,
KOTOpble CBA3aHbl C Pa3BUTUEM TEXHUKM W TEXHONIOTUIA, a TakKXe 06CYXAeHWA
Npo6sem paunoHaIbHOro NPYPOAONO/ML30BAHNSA MU 3KOOTMYECKO 6e30MacHOCTU.

CTepXXHeBbIMU 3/1IEMEHTaMM Kypca (PM3MKM Ha YPOBHE CpefHero obuiero
06pas3oBaHNA ABNAOTCA (PU3NYeckme Teopumn ((hopmmpoBaHMe NPeACTaBeHUA O
CTPYKTYpe NOCTPOEHUSA (IM3MYECKOI TeopuK, ponn yHAaMeHTasIbHbIX 3aKOHOB U
MPUHUMNOB B  COBPEMEHHbIX MPEACTaB/IEHMSAX O  MNpUpogde,  rpaHuLax
MPYMEHNUMOCTN TEOPWUA, [ANA OnUcaHUs eCTeCTBEHHO-HAYUHbIX SBMIEHUA U
MpoLieccos).

CUCTEMHO-AeATeNbHOCTHbIN NOAXO04 B Kypce (M3VKWN peanm3yeTcs npexaie
BCEro 3a CYET opraHu3aumm 3KCNepuMeEHTa/IbHON AeATeNbHOCTA 00y4vatoLnXCs.
[na 6a30BOro YypoBHA Kypca (M3MKM — 3TO WCMO/Ib30BAHUE CUCTEMbI
(PPOHTaNIbHLIX  KPATKOBPEMEHHBIX 3KCMEPUMEHTOB U NabopaTopHbIX paborT,
KOTOpble B MporpaMme Mo (u3anke o6beAuHEHbI B OOLLMIA CMIMCOK YYEHUYECKMX
NpakTUYeckmx paboT. BblgeneHve B yKa3zaHHOM MepeyHe n1abopaTopHbIX paborT,
MNPOBOAVMMbBIX AN KOHTPONSS W OLUEHKM, OCYLLECTBMISETCA  y4aCTHUKaMU
06pa3oBaTe/lbHOrO MpoLecca WCX0As W3  OCOBEHHOCTE MNMaHMPOBaHUA U
OCHalleHns KabuHeTa (m3nku. T[lpu 3Tom obecreynBaeTcsa  OB/afeHUe
06yyvaloLLMMNCS YMEHUAMU MNPOBOANTL KOCBEHHbIE WM3MEPEHMUs, WUCCNeA0BaHuS
3aBMCMMOCTEN  (PU3NYECKMX BEIMYMH W MNOCTAHOBKY OMbITOB MO MNPOBEpPKe
MpPeLnoXeHHbIX TMnoTes.

Bonblioe BHUMaHWE YAENseTcs PeweHU0 PacyéTHbIX M KavyeCTBEHHbIX
3aga4. MMpyn 3TOM ANA pacyéTHLbIX 3afavy NPUOPUTETOM SABMAKOTCA 3a4ayn C ABHO
3alaHHON (hM3NYECKOM MOAENbIO, MO3BONAIOLME MPUMEHATL M3YUYEeHHbIE 3aKOHbI U



3aKOHOMEPHOCTW KaK M3 OAHOro pasgena Kypca, TakK WU MHTerpupys 3HaHus 13
pasHbIX pas3genos. [ KaueCTBEHHbIX 3a4a4 NPMOPUTETOM ABMSKOTCA 3aJaHus Ha
0ObACHEHME NPOTeKaHUA (U3NYECKMUX SBMNEHWUA U MPOLLECCOB B OKPYXKatoLLein
XWN3HKN, Tpebytolime BblGopa (MU3NYECKON MOAEN ANA CUTyauumn MNpPakTUKO-
OPVEHTUPOBAHHOIO XapakTepa.

B cooteetctBUM ¢ TpeboBaHusmMum PrOC COO K maTepuasibHO-
TEXHUYECKOMY obecrneyeHNo Yy4yebHOro npouecca 6a30BblA YPOBEHb Kypca
(hM3MKN Ha YpOBHE cpefHero obuero 06pasoBaHnsa LOKEH N3yYaTbCs B YC/IOBUSAX
NpeamMeTHOro KabvHeta (PU3MKM WM B YCNOBUAX WHTErpupoBaHHOIO KabuHeTa
NpeamMeToB €CTECTBEHHO-HAy4yHOro umkna. B kabuHeTe (PU3MKM JOMKHO ObITb
HeobxoAMMoe nabopaTopHoe 060pyAOBaHUE [/ BbIMOIHEHUS YKa3aHHbIX B
nporpamme mno m3nKe YH4eHNUYeCKMX npakTuyecknx paboTt u AeMOHCTpaLMOHHOe
obopyoBaHue.

[eMoHCcTpaunoHHoe 060pyaoBaHNe (hopMUpYyeTcs B  COOTBETCTBUM C
MPUHUMNOM  MWHUMaNbHOW  [OCTaTOYHOCTM U 0bGecneymBaeT MOCTaHOBKY
MEePEeYNCNIEHHbIX B MNporpaMMe Mo (U3MKe KIKYEBbIX [AeMOHCTpauuin  ans
nccnefoBaHUA  M3yvyaeMblX  SIBMIEHWA U MPOLLECCOB,  3MMUPUYECKUX U
(hyHAAMEHTa/IbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHNIA.

NabopatopHoe o6opynoBaHWe [N YYEHUYECKMX MpPaKTUYeCKUX paboT
(hopmupyeTcs B BUAE TemMaTMUeCKMX KOMMEKTOB M 06ecrnevnBaeTcs B pacyérte
OHOro KOMM/eKTa Ha [BYyX obydvatowmxcd. TemaTMyecKme KOMMIEKTb
nabopatopHoro 060pyaoBaHWUA [OO/MKHbI ObiTb MOCTPOEHbI Ha KOMIM/IEKCHOM
MCNONb30BaHUM aHaNoroBbIX M LUDPOBLIX NPMOOPOB, a TakKe KOMMbIOTEPHbIX
N3MePUTESIbHBIX CUCTEM B BUAE LUPPOBLIX 1a60paTOpui.

OCHOBHbIMW LIENSIMWN U3Yy4eHNs (IN3NKK B 06LLEM 06pa3oBaHNK SBNAKOTCS:

. (hopMUMpOBaHMe MHTEpPEeCa U CTPEMIEHMSI 00YYaKOLLMXCA K HAy4YHOMY
M3YYEHUIO MPUPOAbl, PasBUTUE WX  WHTENNEKTYallbHbIX U TBOPYECKMX
CMOCOBHOCTEN;

. pasBUTNE MPEACTaBNEHWIA O HAay4yHOM MeTOofle MO3HaHMS K
(hopMMPOBaHUE NCCNEA0BATENLCKOTO OTHOLLEHNS! K OKPYXKAHOLLMM SBNEHUSM;

. (hopMMpoBaHME HAyYHOrO MUPOBO33PEHUSI KaK pe3ynbTaTa M3ydeHus
OCHOB CTPOEHUS MaTepumn 1 PyHAAMEHTaIbHbIX 3aKOHOB (I3NKU;

. (hopMUpoBaHME YMEHWIA OOBACHATb SBMNEHUA C  UCMOMb30BaHMEM
(PU3NYECKMX 3HAHUIA 1 HAYUHbIX [10KA3aTeNbCTB;

. (hopMUpoBaHMe NpeaCcTaBNeHNIA 0 PONU (U3UNKK AN Pa3BUTUS APYTUX

eCTECTBEHHbIX HayK, TEXHUKU 1 TEXHOMOTIA.
JLOCTUXKEHVE 3TUX Liefeil 06ecneunBaeTcsl peLeHnem CneaytoLmux 3ajaq B
MPOLIECCe U3YUeHNs Kypca (PU3NKM Ha YPOBHE CPeAHEro 06LLEro 06pa3oBaHNs:



. NpuobpeTeHne  CUCTEMbl  3HaHMA 006  0OWMX  (PU3UYECKMX
3aKOHOMEPHOCTAX, 3aKOHaX, TeopusiX, BK/OYasd MeEXaHWKY, MOJEKYNAPHYHO
(h13MKY, 3NEKTPOANHAMUKY, KBAHTOBYHO (DU3NKY N 3/1EMEHTbI aCTPOU3NKN;

. (hOpMUPOBaHNE YMEHWUIA MNPUMEHATb TEOPETUYECKME 3HaHWUA [/
0OBACHEHUS (PU3NYECKMX SIBNEHWUIA B MpUpode W AN NPUHATUA NPaKTUYECKNX
PEeLEeHNIA B MOBCEAHEBHOM XXN3HN;

. OCBOEHME CMOCOOOB PeLLeHNs pas3/IMyHbIX 3aday C SABHO 3a[aHHOM
(hM3nMyecKoin Mofenbto, 3adad, NoapasymeBatoOLLMX CaMOCTOSTe/IbHOE CO3AaHue
(hn3myecKoin moaenn, afekBaTHON YCNIOBUAM 3aauu;

. MOHUMaHWe (PU3NYECKMX OCHOB U NPUHLMMOB AENCTBUA TEXHUUYECKMX
YCTPOIACTB W TEXHOMOTMYECKMX NPOLIECCOB, X BNAHUSA Ha OKPYXKaOLLIYIO Cpeay;
. OB/MafiecHNe  MeTofJamu  CaMOCTOSITENIbHOTO  MAAHWPOBaHUS U

NPOBeAEHNA  (PU3NYECKMX  3KCMEPUMMEHTOB, aHa/mM3a W UHTeprpeTaumm
WHopMaLmK, onpesesieHns 4OCTOBEPHOCTY NOMYYEHHOr0 pe3y/bTaTa;

. co3faHne  YCNoBM  ANd  pa3BUTUA  YMEHUI  NPOEKTHO-
1CCNef0BaTeNbCKON, TBOPUECKOMW AeATE/IbHOCTY.

Ha un3ydyeHne tm3nkm (6a30Bblili YPOBEHb) Ha YPOBHE CPefHEero 06Lero
obpaszoBaHua oTBoanTca 136 yacos: B 10 Knacce — 68 yacoB (2 yaca B Heflento), B
11 Knacce — 68 yacoB (2 4aca B Heento).

Mpegnaraemblit B nporpaMMe Mo (u3nke nepedeHb 1abopaTopHbIX U
MpaKTUYeCKMX paboT ABMSETCA PEKOMEHAOBAHHbIM, YYWUTeNb [enaeT Bbl6Op
NpoBefeHNs nabopaTopHbIX PaboT U OMbITOB C YYETOM WHAMBUAYaIbHbLIX
0C0BEHHOCTeN 06yYatoLLMXCS.



COJIEP) KXAHUE OBYUYUEHUS

10 KJIACC

Pa3z[e.11 1. ®u3zuka n METOAbI HAYYHOI'0 ITO3HAHUSA

dunsmka — Hayka 0 npupoge. HayyHble MeTOAbl NMO3HAHWUA OKPY>XKaroLLEero
Mupa. Pofib  3KcnepuMMeHTa W Teopun B MNPOLECce MO3HAHUSA MPUPOAbI.
SKCMEPUMEHT B (PU3MKE.

MogenvposaHme (OU3NYeCKUX ABMEHUIA N NPOLLECCOB. HayyHble rMnoTesbl.
dur3nyeckmne 3akoHbl U Teopun. paHMLbI MPUMEHNUMOCTM PU3NYECKMX 3aKOHOB.
MMpunHUMN COOTBETCTBUS.

Ponb 1 MeCTO (M3NKN B (hOPMUPOBAaHUM COBPEMEHHOM Hay4YHOW KapTWHbI
MUpPa, B NPaKTUYECKOW AeATeNIbHOCTY NIOAEN.

Jlemoncmpayuu

AHanoroeble N UUPPOBbIE W3MepPUTENIbHblE MPUOBOPbLI, KOMMbIOTEPHbIE
AATUNKMN.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

MexaHun4yeckoe asmkeHne. OTHOCUTESIbHOCTb MEXaHU4YeCKOoro ABMXKEHUS.
Cuctema oTcuéTa. TpaeKTopus.

[MepemelleHne, CKOPOCTb (CPefHss CKOPOCTb, MIHOBEHHas CKOPOCTb) W
YCKOpeHVe MaTepuasibHOM TOYKW, WX MPOEKUMM Ha OCUM CUCTEMbl KOOPAMHAT.
CnoxeHvie nepemeLLeHniA 1 CI0XKEHNE CKOPOCTEMN.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MNPSIMOSIMHEHOE ABMXEHME. [patinmkm
3aBMCMMOCTN  KOOPAMHAT, CKOPOCTW, YCKOpPeHud, nNytm WU MnepemMeLleHns
MaTepuanbHOM TOUKN OT BPEMEHMN.

CB060AHOE NafieHNe. Y CKOopeHme cB06OAHOro NageHus.

KpuBonuHeiHoe  fBMKeHue.  [1BKeHWe  MaTepuasibHOM  TOYKM MO
OKPY>KHOCTW C MOCTOSIHHOM NO MO/Y/H0 CKOPOCTbO. YT/10Basi CKOPOCTb, /IMHEHAS
cKopocTb. lMepunog v yactoTta obpalleHns. LieHTpocTpeMnTensHOE YCKOpPEHHe.

TexHUYecKMe YCTPOMCTBA W MNPAKTUYECKOE MNPUMEHEHME: CrMaoMeTp,
[BWXXeHWe CHapAL0B, LenHble N peMEHHbIE Nnepeaayn.

Jlemoncmpayuu

Mogenb cucTembl OTCYETa, MTHOCTPALNA KUHEMATUYECKUX XapaKTepuCTuK
ABVKEHWA.

[MpeobpaszoBaHme ABMKEHWNIA C UCMOb30BAHMEM MPOCTLIX MeXaHW3MOB.

MageHwe Ten B BO3AYXe U B Pa3perkeHHOM MPOCTPaHCTBe.

HabnogeHve [BVMXKeHWA Tena, OPOLUEHHOro MoA Yr/ioM K TOPU30HTY U
rOPU30HTASILHO.

13mepeHme ycKopeHus cBOBOLHOIO NnajeHus.

HanpasneHne CKOPOCTU Npu ABMXEHUM MO OKPY>KHOCTMU.



Vyenuueckuii sxcnepumenm, 1abopamopsie pabomol

3yyeHve HepaBHOMEPHOIO ABWKEHMS C Lie/blo OnpeaeneHns MrHOBEHHOM
CKOPOCTMW.

ccnefoBaHe COOTHOLUEHUS MeXAy NyTAMW, NPOAAEHHbIMW TenoM 3a
nocnefoBaTeNlbHble paBHblE TMPOMEXYTKA BPEMEHM NpU  PaBHOYCKOPEHHOM
ABWKEHUW C HA4Ya/IbHON CKOPOCTLHO, PaBHOM HY/HO.

3yyeHve ABMKeHNS LapnKa B BA3KOWN XKUAKOCTW.

3yyeHwve aBWXeHNs Tena, 6poLleHHOro roprsoHTasIbHO.

Tema 2. lunamuxa

MpuHUMN  OTHOCUTeNnbHOCTM  [anunes. TepBbld  3aKOH  HblOTOHA.
VHepuunanbHble CUCTEMbI OTCUETA.

Macca Tena. Cuna. MpuHUmn cynepnosvuun cun. BTtopoit 3akoH HbtoTOHa
A1 MaTepnasibHON TOYKK. TpeTuii 3akoH HboTOHa A4/1 MaTepuasibHbIX TOYEK.

3aKOH BCeMMpHOro TAroteHna. Cuna TaxecTu. [lepBad KOCMUYeCKas
CKOPOCTb.

Cwuna ynpyrocTtu. 3akoH 'yka. Bec Tena.

TpeHvie. Buabl TpeHus (MOKOS, CKOSIbXXEHWUS, KayeHus)). Cuna TpeHus.
Cyxoe TpeHve. Cuna TPeHUst CKOMbXEHUA N cuna TpeHus nokos. KoagdmumeHT
TpeHns. Cuna conpoTmBIEHNA NPU ABUXXEHUM TeNa B XXMUAKOCTU U rase.

[MocTynaTtensHoe 1 BpalyaTesibHoe ABMXXeHWe abCoNTHO TBEPAOro Tesa.

MOMEHT CuNbl OTHOCWUTENILHO OCWU BpaweHuda. [1nedo cunbl. Ycnosusa
paBHOBECKA TBEPLOIo Tena.

TexHMYecKne YCTPOCTBA W MpPaKTUYECKOoe MPUMEHEHME: MOALUUMHUKMN,
[IBV>KEHWE UCKYCCTBEHHbIX CNYTHUKOB.

Jlemoncmpayuu

#BneHne nHepumn.

CpaBHeHVe Macc B3aMOLENCTBYIOLLMX TeN.

BTopoit 3akoH HbHOTOHa.

3mepeHune cun.

CnoxxeHue cun.

3aBMCMMOCTb CU/IbI YNPYTrOCTK OT Aeopmauiun.

HeBecomocTb. Bec Tena npy yCKOPeHHOM NoAbEME W NafeHUMN.

CpaBHeHMe CUN TPEHUA MOKOSA, KaYEHUA U CKOMBXEHNS.

Ycnosusa paBHOBecUs TBEpAOro Tena. Buabl paBHoBeCKUS.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3yueHne aBvKeHWst 6pycKa Mo HaKMOHHOW NIOCKOCTU.

iccnepnoBaHue 3aBUCMMOCTM CUN YMPYTOCTU, BO3SHUKAKOLWNX B MPY>KUHE U
pe3HOBOM 06pasLie, OT 1X AehopMaLun.



NccnepoBaHne ycnoBuiA paBHOBECUS TBEPAOro Tena, WMEHLWEro 0cChb
BpaLleHus.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

MnynbC maTepuasbHON TouKM (Tena), CUCTEMbl MaTepuasibHbIX TOYeK.
VMnynbc cunbl N M3MEHEHME WMMMNYNbCa Tena. 3aKOH COXpaHeHWsa MMMynbea.
PeakTnBHOE ABUXKEHNE.

PaboTa cusibl. MOLLHOCTb CUSIbI.

KnHeTnyeckas aHeprus MaTepuaibHOM TOYKW. TeopemMa 06 W3MEHeHUW
KWUHETMNYECKOWN SHEpruu.

[MoTeHumanbHas aHeprus. [MoTeHuManbHas 3Hepruns ynpyro
AeopMMpPOBaHHOM  NPYXWHbI.  [loTeHUManbHas  aHeprus  Tena  B6AM3K
MOBEPXHOCTU 3eMN.

[MoTeHUMaslbHble WU HenoTeHUWasbHble  cuibl.  CBA3b  paboThl
HENOTEeHLMa/IbHbIX CUM C U3MEHEHMEM MeXaHWUYecKOW 3Heprum CUCTEMbl Tesl.
3aKOH COXpaHeHUs MeXaHNUYeCKON 3HepPrun.

Ynpyrve n Heynpyrue cToNKHOBEHNS.

TexHUYecKre yCTPOMCTBA M NPaKTUYECKOe MPUMEHEHMe: BOAOMET, KOMEp,
MPY>XMHHBIN MUCTONET, ABVKEHME PaKeT.

Jlemoncmpayuu

3aKOH COXpaHeHWna UMnynbea.

PeakTnBHOE [iB/XKEHUE.

Mepexon NOTeHLMaIbHON 3HEPrv B KWHETUYECKYHO 1 06paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

3yyeHve abCOMOTHO Heynpyroro ygapa C MoMOLWbH ABYX OAMHAKOBbIX
HUTAHBLIX MasATHUKOB.

WccnepoBaHme cBA3M paboThl CUMbl C M3MEHEHMEM MEXaHUUYeCKO 3aHepPruun
TeNa Ha NpUMepe PacTaXKeHUA Pe3NHOBOI0 XKryTa.

Pa3znes 3. MouiekyasipHast pu3UKa U TEPMOJUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHbIE MOMIOXEHUSI MOMEKYNAPHO-KUHETUYECKOW TEOPUM N UX OMbITHOE
obocHoBaHMe. BpoyHOBCKOe ABWXeHue. Oudysnsa. Xapaktep ABMXKEHUA |
B3aMMOMENCTBMS YacTuL, BewlecTBa. Mofenn CTPOeHUsI ras30B, >XUAKOCTE U
TBEPAbIX TeN N 06BbSCHEHNE CBOWCTB BELLECTBA Ha OCHOBE 3TUX Mojesnein. Macca v
pasmepbl Mosiekyn. KonnyecTso BellecTsa. [locTosaHHas ABoragpo.

TennoBoe paBHoBecue. TemnepaTypa u eé namepeHue. LLikana Temnepatyp
Llenscus.

Mogens uvaeanbHoro rasa. OCHOBHOe YypaBHEHME  MOJEKYNSPHO-
KMHETUYECKON Teopuy mAaeanbHOro rasa. AGCOMOTHas Temnepatypa Kak Mepa
CpefiHen KWHETWYECKON 3HEepruv TennoBOro [ABWXEHWA 4vactuy, rasa. Llkana



Temnepatyp KenbBuHa. Ma30Bble 3aKOHbI. YpaBHeHWe MeHaeneesa—KnanerpoHa.
3akoH [anbToHa. M3onpouecchl B UaeasibHOM rase C NMOCTOAHHbIM KOMMYECTBOM
BellecTBa. [pagmyeckoe npeAcTaB/ieHMe W30MPOLECCOB: M30TepMa, M30X0pa,
n3obapa.

TexHNYecKne YCTPONCTBA W MNPaKTUYECKOe MPUMEHEHME: TepMOMETP,
GapomeTp.

Jlemoncmpayuu

OnbITbl, [OKasblBalOLMe [AWCKPETHOE CTPOEHWe BelecTBa, QoTorpadum
MOJIEKY/T OPTraHUYeCKUX COeANHEHNIA.

OnbITbl N0 AUDDY3NN XKMOKOCTEN U ra3oB.

Mogenb 6p0oyHOBCKOr0 ABVKEHNS.

Mogenb onbiTa LLITepHa.

OnbITbl, [0Ka3blBatoLLme CyLLeCTBOBaHe MEXMO/IEKYNAPHOr0
B3aMMO/IENCTBUS.

Mogenb, nnntocTpupytoLLas NPUPoAY AaBneHns rasa Ha CTEHKM cocya.

OnbITbl, WAMKOCTPUPYIOLLME YpaBHEHME COCTOSHMS WAealbHOro rasa,
N30MpPoLecchbl.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

OnpepgeneHve Maccbl Bo3fyxa B K/JaCCHOM KOMHaTe Ha OCHOBE M3MepeHU
06bEMa KOMHaTbI, laB/IeHNA 1 TeMrepaTypbl BO3yxa B HEiA.

ccnegoBaHve  3aBUCMMOCTM  MeXAy — napameTpaMuM  COCTOSHMS
pa3peXXeHHoro rasa.

Tema 2. OcHosvl mepmoouHamuxu

TepmogrHammnyeckas cucTeMa. BHYTPeHHSAS aHeprus TepmMoAvHaMMUyeCcKoid
CUCTEMbI 1 CNOCOObLI eé n3MeHeHUs. KonnyecTtBo TennoTbl U paboTa. BHYTpeHHSS
3HeprMs  OAHOATOMHOrO  MAeanbHOro  rasa.  Bugbl  Tennonepegauu:
Tenn0NpPOBOAHOCTb, KOHBEKLMS, U3MyYeHre. Y jebHas Tenn0EMKOCTb BeLecTBa.
KonnyecTso TennoTel Npuv Tenaonepeaaqe.

MoHATME 06 agmabaTHOM npouecce. [lepBblidi 3aKOH TEPMOANHAMUKMN.
MpuMeHeHWe MepBoOro 3akoHa TepMOAMHAMUKM K mu3onpoueccam. [paduyeckas
NHTeprpeTaums paboTbl rasa.

BTopoli 3akoH TepmoAvHamuKn. HeobpaTMMOoCTb NPOLLECCOB B MPUPOE.

Tennosble  MawwHbl.  [MpUHUMNLI  AEACTBUA  TEMIOBbIX  MaLUVH.
MpeobpazoBaHNa 3HePruv B TEMOBbIX MawnHax. KoapuuMeHT none3Horo
[EeNCTBUA TensioBoi MaluuHbl, LlIMkn KapHo M ero Kos@uuMeHT MOMe3HOro
AeCTBUSA. DKOIOrnyeckmne NpobeMbl TEMNOIHEPTETUKMN.

TexHu4Yeckne YCTPOWCTBA W MPaKTUYeCKoe MNPUMEHEHWe: [BUratefb
BHYTPEHHEr0 CropaHus, ObITOBOW XONOANNbHNK, KOHANLMOHEP.

Jlemoncmpayuu



I3MeHeHWe BHYTPeHHE 3Hepruy Tena npu CoBepLleHUM paboTbl: BbIIET
MPo6KM M3 OYTbINKM NOJ AEWCTBMEM CXKATOr0 BO34yXa, HarpeBaHuwe 3agupa B
NaTyHHOWN TPy6Ke NyTéM TpeHus (BULEOAEMOHCTPALMSA).

\3MeHeHWe BHYTPEHHER aHeprum (TemnepaTypsbl) Tesa npy Tennonepesade.

OnbIT no agnabaTHOMY pacluMpeHuto Bo3dyxa (OMbIT C BO3AYLUHbIM
OrTHUBOM).

Mogenn napoBoil  TypOWHbl, ABWUraTeNnss BHYTPEHHEro  CropaHus,
peakTUBHOro ABurartens.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

3mepeHue yaenbHON TenI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanus eeuyecmea. Dazosvie nepexoonl

[Mapoobpa3oBaHMe U KOHAeHcaUms. VicnapeHue n KuneHue. ABGCOMOTHasA U
OTHOCUTE/IbHAs BN@XXHOCTb BO3AyXa. HacblleHHbIN nap. YaenbHad TennoTa
napoobpasoBaHuns. 3aBUCUMOCTb TeMMepaTypbl KUMeHUS OT AaB/eHus.

Teépaoe Teno. Kpuctanamyeckme n amopHble Tena. AHU30TPOMUSA CBOUCTB
Kpuctannos. >Xupgkue Kpuctannbl. CoBpemeHHble MaTepuanbl. [1naBneHve wu
KpucTa/inn3aums. Y fenbHas Tennota nnasneHuns. Cyonmmaums.

YpaBHeHe Teno0Boro 6anaHca.

TexHMYecKne YCTPOMCTBA M MpPaKTUYECKOe MPUMEHEHME: TUTPOMETP W
NCUXPOMETP, KaIOPUMETP, TEXHO/IOTUM NOJTyYEHUA COBPEMEHHbLIX MaTepunasios, B
TOM YMC/ie HaHOMATepUasioB, N HAHOTEXHO/IOTUN.

Jlemoncmpayuu

CBOWCTBaA HaCbILLEHHbIX MapoB.

KunneHwne npy NOHWXeHHOM [aB/eHUN.

Cnocobbl M3MepeHNs BNaXKHOCTU.

HabntofeHve HarpesaHus U NiaBaeHns KPUCTa/IMyecKoro BeLecTBa.

JeMoHCcTpauna KpucTannos.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol

13mepeHme OTHOCUTE/IbHOW BNaXKHOCTM BO3AyXa.

Pa3znen 4. JieKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

AnekTpuzauma Ten. ONeKTpUYeckuidi 3apag. [lBa BuAa 3MeKTPUYECKMX
3apAfoB. [pPOBOAHUKK, AU3NEKTPUKU W MOMYNPOBOAHUKA. 3aKOH COXpaHeHWs
3N1eKTPNYECKOro 3apsa.

B3avmogeincteme 3apsgoB. 3akoH KysioHa. TOYeYHbIn  3MeKTPUYECKMiA
3apagd. dnekTpuyeckoe none. Hanps»KEHHOCTb 3M1EKTPUYECKOro nosnd. MpuHumn
Cyneprosnunn 3NeKTPUYeCKUX nonei. JIMHAM HanpsHXKEHHOCTU 3/1eKTPUYECKOro
nons.



PaboTa cwun  anekTpoctatuyeckoro nond.  [loTeHuman.  Pa3HOCTb
noTeHUManoB. [1pPOBOAHUKM W [OMANEKTPUKN B  3/IEKTPOCTATUYECKOM TOJIe.
[AnanekTpnyeckas NPOHNLAEMOCTb.

ONEKTPOEMKOCTb. KoHAeHcaTop. SNeKTPOEMKOCTL M/IOCKOro KOHAeHcaTopa.
SHeprusa 3apsHKEHHOro KOHAeHcaTopa.

TexHU4Yeckre YCTPOMCTBA WM MNPaKTUYEeCKOe MPUMEHEHME: 3MeKTPOCKON,
3NEKTPOMETP, 3/IeKTPOCTaTUYeCKas 3almuta, 3a3eM/IeHMe  3/1eKTPOnprbopos,
KOHAEHCcaTop, KONUpoBasibHbIM annapat, CTPYMHbIA NPUHTEP.

Jlemoncmpayuu

YCTPOWCTBO M NPUHLMMN AEACTBUS 3/1eKTPOMETA.

B3anmogencTeme HasneKTpu3oBaHHbIX Terl.

ANeKTPUYECKOe MoJsie 3apsXKEHHbIX Tel.

[MPOBOAHVIKM B 3/IEKTPOCTATMYECKOM MOSIe.

DneKTpocTaTnyeckasa sauTa.

[N3NeKTPUKK B 3/IEKTPOCTATMYECKOM MOSIe.

3aBNCMMOCTb  3M1EKTPOEMKOCTM MJIOCKOrO  KOHAeHcatopa OT nJjoLwaan
MNaCTWH, PaCCTOAHNUA MEXAY HAMU U AN3NEKTPUYECKOI MPOHMLLAEMOCTH.

SHeprua 3apsHKeHHOro KoHAeHcaTopa.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomeol

13mepeHme 3NeKTPOEMKOCTM KOHeHcaTopa.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

JNEKTPUYECKUIA TOK. YCNOBUA CYLLECTBOBAHWUA 3/1EKTPUYECKOrO TOKa.
NcTouHMKM ToKa. Crna ToKa. MoCTOSAHHbIN TOK.

Hanps»xeHune. 3akoH Oma An4 yyacTka Lenu.

ANeKTpUYecKoe COMPOTMBIEHME. Y[Ae/lbHOe COMPOTUB/IEHME BeLLEeCTBa.
MocnepoBatesibHOe, NapasnesibHoe, CMeLLaHHoe CoefJMHeHVEe NPOBOAHNKOB.

PaboTa anekTpuyeckoro TOKa. 3akoH [bxoyns—/leHua. MOoLLHOCTb
3NIEKTPUYECKOTO TOKa.

ANeKTPOABMXKYLLAA CUMa U BHYTPEHHEE COMPOTUB/IEHME UCTOYHMKA TOKa.
3akoH Oma A/19 NOMHOM (3aMKHYTOM) 3NneKTpuYeckoin Lenu. KopoTkoe 3aMblKaHue.

JNeKTPOHHas  MNPOBOAUMOCTL  TBEPALIX  MeTannoB.  3aBUCUMOCTb
COMPOTUB/IEHUS META/INIOB OT TemnepaTypbl. CBepXnpoBOAUMOCTb.

ANEKTPUYECKMIA TOK B BakyyMe. CBOICTBA 3M1EKTPOHHbIX MYYKOB.

MonynpoBogHukn.  CobGCTBEHHad M NPMMeCcHas  NPOBOAMMOCTb
NnonynpoBoAHMNKOB. CBocTBa p—N-nepexoga. NonynpoBogHNKOBbLIE MPUGOPI.

JNEKTPUYECKMA TOK B  pacTBopax W  pacniaBax 3/eKTPOIUTOB.
ANeKTpPoIMTHYeCcKasa guccounauns. 3neKTposus.

ANeKTpUYeCcKMii TOK B razax. CamMoCTOSITE/IbHbIA WU HECaMOCTOSITE/IbHbIN
paspag. MonHusa. MNnasma.



TexHU4YeckMe YCTPOMUCTBA WM MPAKTUYECKOe TMPUMEHEHMe: amnepmeTp,
BO/IbTMETP, PeocTaT, WCTOYHUKM TOKa, 3/eKTpoHarpeBaTesibHble Mpubopsl,
3/1IEKTPOOCBETUTE/IbHbIE MPUBOPLI, TEPMOMETP COMPOTUB/IEHNS, BaKYYMHbIN AMNOA,
TePMUCTOPbI 1 (DOTOPE3UCTOPLI, MOJYNPOBOAHNKOBbLIV AN0A, Fra/lbBaHMKa.

Jlemoncmpayuu

13mepeHue cusibl TOKa U HanpsiXKeHWs.

3aBMCMMOCTb COMPOTMBMEHUA UWINHAPUYECKMX MPOBOAHUKOB OT [A/INHBI,
MaoLaan nonepevyHoro ceveHns N Matepuana.

CMeLLaHHOe coefiHeHVE MPOBOAHNKOB.

MpsAMoe W3MepeHVe 3MEKTPOABMXKYLLEN cubl. KopoTKoe 3aMblKaHue
ra/ibBaHMYECKOro 3/1eMeHTa 1 OLleHKa BHYTPEHHErO COMPOTUB/IEHUS.

3aBMCMMOCTb CONPOTUB/IEHNS META/I/IOB OT TeMIepaTypbl.

MpoBOAUMOCTb 3/1EKTPO/INTOB.

ckpoBoW pa3pag 1 NPoBOAMMOCTb BO3ayXa.

O[IHOCTOPOHHSASA NPOBOAMMOCTb AMOAA.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

13yyeHne CMeLLaHHOro CoeIMHEHNS Pe3UCTOPOB.

3MepeHne aneKTpoaBMXKYLLEA CUMbI UCTOUYHMKA TOKa U ero BHYTPEHHEro
COMNPOTMBIIEHUS.

HabntoseHne 3neKTponunsa.

MexnpeaMeTHbIe CBA3M

3yyeHne Kypca (m3nkn 6a3oBoro ypoBHs B 10 Knacce OCyLLECTBAETCS C
YUYETOM cofepyKaTe/lbHbIX MEeXMpPeaMeTHbIX CBA3EM C Kypcamy MaTeMaTUKW,
oronornn, XMnn, reorpamm n TEXHOJOMMMN.

Mexcnpeomemnvie nousimus, CBA3aHHbIE C U3YYEHVEM METOA0B Hay4HOro
MO3HAHWA: ABMIEHME, Hay4HbIA (aKT, runoTesa, (PU3NYECKass BeNIMUYMHA, 3aKOH,
Teopusi, HAGNIOAEHNE, IKCMEPUMEHT, MOAENMPOBaHKE, MOAESb, U3MEPEHME.

Mamemamuka: pelleHWe CUCTEMbl YPaBHEHWIR, JNMHENHas (YyHKUMSA,
napabona, runep6ona, Ux rpanKn U CBOMCTBA, TPUrOHOMETPUYECKME (PYHKLMUN:
CUHYC, KOCMHYC, TaHr'eHC, KOTaHreHC, OCHOBHOE TPUIOHOMETPMYECKOE TOX/ECTBO,
BEKTOPbI 1 UX MPOEKLMMN Ha OCM KOOPAMHAT, CIOXKEHME BEKTOPOB.

Buonozus: MeXaHNYeCKOe [BMXXEHME B XMBOWN npupode, anddysns, ocMoc,
Ten/io0bMeH XXMBbIX OPraHnM3MoB (BUAbl Tensonepesayn, TENI0BOe PaBHOBECKE),
3NEKTPUYECKUNE SBIEHUNSA B XXUBOW NPUPOLE.

Xumusi: QUCKPETHOE CTPOEHME BELLECTBa, CTPOEHWe aTOMOB W MOMEKy,
MO/Ib BELLLEeCTBa, MOSPHas Macca, TEMN/oBbIe CBOMNCTBA TBEPABIX Tes, XXUAKOCTEN v
ra3oB, 3/IEKTPUYECKME CBOCTBA METa//IOB, 3MIEKTPOMUTMYECKas Auccoumaums,
rasibBaHuKa.

Teoepaghus: BNAXKHOCTb BO3AYyXa, BETPbI, 6apomeTp, TepMOMETP.



Texnonoeus: NpeobpasoBaHne ABMXKEHWUIA C NUCMONb30BAHNEM MEXaHW3MOB,
YUYET TPEHUSI B TEXHMKE, MOAWWMHUKA, WCMOMb30BaHWE 3aKOHa COXpaHeHus
UMNynbca B TeXHMKe (pakeTa, BOAOMET W [Apyrue), ABUraTeNb BHYTPEHHErO
CropaHusi, napoBas TypbuHa, 6bITOBOIN XONOAUNbHUK, KOHAULMOHEP, TEXHOIOMN
MONlyYeHNs1 COBPEMEHHbIX MaTepuanoB, B TOM YMC/Me HaHOMAaTepuanos, W
HAHOTEXHOMOIMK, 3NEKTPOCTaTUYECKas 3allMTa, 3a3eM/IEHMe 3/1eKTPONpPUOOopOB,

KCEPOKC, CTPYViHbIIA MPUHTEP, 3N1eKTPOHarpeBaTe/bHbIe npnoopsl,
3N1EKTPOOCBETUTE/bHbIE NPUGOPBI, Fa/IbBaHMKA.
11 KJIACC

Pa3znen 4. JjeKTpoAMHAMMKA

Tema 3. Mazcnummnoe none. IneKmpomazHUMHAA UHOYKYUA

[MOCTOSiHHbIE ~ MarHWTbl.  B3aumofencTBME  MOCTOSAHHLIX ~ MarHMTOB.
MarHuTHoe none. BeKTOp MarHWTHOW WHAYKUMW. TlpyHUMN  cyneprnosnuum
MarHUTHbIX MONMen. JINHUN MarHUTHON WHAYKUMKW. KapTuUHa NMHUIA MarHUTHON
NHAYKLUNW NONSA NOCTOAHHBLIX MarHUTOB.

MarHutHoe nosne npPoBOAHMKA C TOKOM. KapTuHa /fMHWIA WMHAYKUWW
MarHUTHOro nons AJ/IMHHOro MpPAMOro MPOBOAHMKA W 3aMKHYTOrO KOJbLIEBOrO
MPOBOAHMKA, KaTyLLKM C TOKOM. OnbIT 3pcTea. B3avmogencTemne npoBoAHNKOB C
TOKOM.

Cuna Amnepa, eé Moay/b U Hanpas/eHwe.

Cuna JlopeHua, eé Moaynb W HanpaenieHue. [BMXEHWE 3apsHKEHHOW
4acTuLbl B O4HOPOLHOM MarHUTHOM nose. PaboTa cubl JlopeHua.

$BNeHNe 3NEeKTPOMarHUTHON MHAYKUMWA. T10TOK BeKTopa MarHUTHOM
UHAYKUUW.  DNEKTPOABMXKYLLAS Cuna WHAYKUUKW. 3aKOH  3/1eKTPOMarHUTHOM
NHAYKUMK Papajges.

BuxpeBoe 3neKTpuUYecKoe Mone. ONEKTPOABMXKYLLAA cula WMHAYKUUK B
NPOBOAHWKE, ABWMXKYLLEMCA NOCTYNaTe/IbHO B OAHOPOAHOM MarHUTHOM MoJse.

[MpaBwnno fleHua.

NHOYKTUBHOCTL.  HABMEHWE CcaMOMHAYKUMW. DNEKTPoABWXKYLAaa cuna
CaMONHAYKLUNN.

JHEepPrna MarHUTHOrO Mo KaTyLwKN C TOKOM.

DNeKTpoOMarHMTHoe nore.

TexHMYecKne YCTPOMCTBA WM MNPaKTUYECKOe MpPUMEHEHME: MOCTOSHHbIe
MarHuTbl, 3NeKTPOMarHUTbl, 3/EeKTPOABUraTeNb, YCKOPUTENN 3NeMEeHTapPHbIX
yacTuu, MHAYKLMOHHAA NeYsb.

Jlemoncmpayuu

OnbIT IpcTesa.

OTK/OHEeHNe 3/IEKTPOHHOIO NMyyKa MarHUTHbLIM MOJIEM.

JINHUN NHAYKUNW MarHUTHOrO Nons.



B3aumogericTeme AByX NPOBOAHNKOB C TOKOM.

Cuna Amnepa.

[eictere cunnbl JTopeHLa Ha NOHbI 3N1IEKTPONNTA.

FABNEHME 3/1EKTPOMArHUTHON NHAYKLNW.

MpaBwnno fleHua.

3aBMCMMOCTb 3/IEKTPOABVKYLLENA CUMbl MHAYKUUA OT CKOPOCTU U3MEHeHUs
MarHMUTHOro MOTOKa.

FABNeHME CaMOUHIYKLNN.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

3yyeHne MarHUTHOIO MO/ KaTyLIKN C TOKOM.

ccnenoBaHme AeACTBUA MOCTOSAHHOIO MarH1Ta Ha pamky ¢ TOKOM.

ccnenoBaHme ABNEHUS 3NeKTPOMarHUTHON MHAYKLUMN,

Pa3nen 5. KosieOaHus1 B BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0AHUA

KonebatenbHas cuctema. CB0OOAHbIE  MEXaHWYECKMe  KosnebaHus.
[FapMOHMYecKne KonebaHms. Mepuod, 4acTtoTa, amnauTyda u asa KosebaHwui,
[MPY>KMHHBIA MasTHUK. MaTemMaTUyYeCKMin MasiTHUK. YpaBHEHWE TrapMOHMYECKUX
KonebaHwin. MNpeBpaLleHne 3Heprum NPy rapMoHNYECKMX KonebaHmsXx.

Kone6aTenbHblil KOHTYp. CBOGOAHbIE 3MEKTPOMarHUTHble KonebaHus B
naeasbHOM KonebaTeNlbHOM KOHType. AHa/IOTUs MeXay MexXaHUYeCKUmMn W
3NEKTPOMArHMTHbIMU  KonebaHusMn, dopmyna ToMcOHa. 3aKOH COXpaHeHWs
3Heprum B naeanbHOM KonebaTe/lbHOM KOHTYpE.

MpeacTaBneHUe 0 3aTyxXatoLLMX KonebaHusX. BbIHYXX/AEHHbIE MEXaHNYECKME
KonebaHus. Pe3oHaHC. BbIHYXeHHbIE 3N1EKTPOMarHUTHbIE KONebaHus.

[MepemMeHHbIA  TOK. CUHycOoMAa/bHbIA NEepeMeHHbIN  TOK. MOoLHOCTb
MePeMEHHOro ToKa. AMMIMTYAHOE W [eACTBYIOLLEe 3HayeHWe Cuibl TOKa W
HanpPsHKEHUS.

TpaHchopmaTop. Mpon3BoACTBO, Nepefada U NOTpedaeHne 3NEeKTPUYECKONA
3Heprum. JKOMIOTUYECKME PUCKM MPU MPOU3BOACTBE 3M1EKTPO3Heprun. KynbTypa
MCMO/b30BaHNA 3N1EKTPO3IHEPT NN B NOBCEAHEBHOM YKN3HMU,

TexXHUYecKe YCTPOMCTBA M NPaKTUYECKOE MPUMEHEHWE: 3NIEKTPUYECKNIA
3BOHOK, reHepaTop NnepeMeHHOro TOKa, IMHUK 3/1eKTponepeaay.

Jlemoncmpayuu

ccnepoBaHve napameTpoB KonebaTeslbHOW CUCTEMbI (MPY>XUHHbLIA UK
MaTeMaTUYeCKNn MasTHUK).

HabntoaeHme 3aTyxatoLmx KonebaHui.

ccnepnoBaHme CBOMCTB BbIHY)XXAEHHbIX KOnebaHuiA.

HabntoaeHve pe3oHaHca.

CBO00O0AHbIE 3/IEKTPOMArHUTHbIE KONebaHus.



OcuwnnnorpaMmmMbl (3aBUCUMOCTM CU/bl TOKA N HAMPSAXEeHNS OT BpeMeHN) AN
3NEKTPOMArHMUTHbIX KOebaHuiA.

PesoHaHC npu nocnefoBaTe/lbHOM COEAUHEHUW Pe3ncTopa, KaTyLuKu
NHOYKTUBHOCTW M KOHAEHcaTopa.

Mogenb NMHKUK 3NeKTponepesayun.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

ccnenoBaHme 3aBUCMMOCTY Mepuoga MasbiX KOiebaHuin rpysa Ha HUTK OT
A/IMHbI HATK U Maccbl rpy3a.

ccnepoBaHne MepeMeHHOro Toka B UenW M3 NocsefoBaTteslbHO
COEANHEHHbIX KOHAEeHCaTopa, KaTyLLIKN 1 pe3ncTopa.

Tema 2. Mexanuueckue u IIEKMPOMACHUMHbBLE 60/IHbl

MexaHn4eckne BOSIHbI, YCNOBWUA pacnpocTpaHeHns. [Mepuog. CKopocTb
pacnpocTpaHeHUs W [O/MHA BOSHbI. [lonepeyHble M NPOAO/bHbLIE  BOJHbI.
NHTepdepeHUMs 1 ondpakumna MexaHNYECKNX BOSH.

3ByK. CKOpoCTb 3ByKa. POMKOCTb 3ByKa. BbicoTa TOHa. TeMbp 3BYKa.

SNeKTPOMarHUTHbIe BOJIHbI. Y C/OBUA MU3/TyYEHUS 3N1eKTPOMArHUTHbIX BOJIH.
B3anmHas opueHTaums BeKTopos E, B, V B anekTpomarH1MTHoi BonHe. CBolCTBa
3NIEKTPOMArHMUTHbIX BOJIH: OTPaXXeHwue, MpesiomMeHne, nonsapusaums, amppakums,
NHTepdepeHUms. CKOPOCTb 3M1EKTPOMArHUTHbIX BOJH.

LLIkana 3n1eKTpOMarHUTHbIX BO/H. [NpyMeHeHWe 3/1eKTPOMarHUTHbIX BOSH B
TEXHWKe U ObITY.

[MpUHUMNLI PafnMOCBA3N U TeNleBUAEHNS. Pagnonokayus.

ANeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKatoLLERN cpefbl.

TexHUYecKne YCTPOMCTBA W MPAKTUYECKOEe MPUMEHEHME: MY3blKa/lbHble
WHCTPYMEHTbI, YNbTPa3ByKOBasd [AMAarHOCTMKA B TeXHUKe W MefuLMHe, pajap,
paanonpuEMHNK, TeNeBN30p, aHTeEHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

O6pa3zoBaHMe 1 pacrnpocTpaHeHue NornepeyHbIX U NPOLOJIbHbIX BOJH.

KonebntoLleeca TeNo Kak UCTOYHMK 3BYKa.

HabntofeHve oTpaxXeHWsa U NPeNOMIEHNA MeXaHUYeCKMX BOJTH.

HabntoaeHve nHTepepeHUMn 1 andpakumm MexaHM4ecKmnx BOSH.

3BYKOBOW pe30HaHC.

HabntofeHne cBS3M POMKOCTM 3BYKa W BbICOTbI TOHA C amnanTygou W
4acTOTOM KonebaHwiA.

ccnegoBaHme  CBOMCTB  9/1eKTPOMArHUTHbLIX — BOJSIH:  OTPaXKeHue,
MpenomeHve, Nonspusaums, audpakums, MHTepmepeHLms.

Tema 3. Onmuka

CeomeTpuyeckas onTuka. [pAMONMHENHOE pacrnpocTpaHeHWe CBeTa B
0AHOPOAHOI cpefe. Jlyy cBeTa. TOYEUHbIN UCTOYHUK CBETA.



OTpaxeHne cBeTa. 3aKOHbI OTPaXKeHUA cBeTa. [oCTpoeHNe M300paXKeHNA B
M/10CKOM 3epKase.

[MpenomneHne cBeTa. 3akOHbl MPENOMAEHU cBeTa. ABCO/MKOTHbIN
nokasartefib npenomneHns. MNMonHoe BHYTPeHHee oTpakeHue. MMpedenbHbIA yron
MOMIHOrO BHYTPEHHEr0 OTPaXKEHMWS.

Ancnepcns ceeTta. CNoxXHblin cocTas 6en10ro ceeta. LiBeT.

Cobuparowime ©n paccemBarolimMe /UH3bl. TOHKas /fMH3a.  POKyCHOoe
paccTosiHMe U ONTUYeCKass cuna TOHKOW NNH3bL. OCTpoeHne M300paXKeHUin B
cobuparoLLMx 1 paccemBaromMX NIMH3aX. PopMyna TOHKOM NNH3bI. YBENNYeHNe,
aBaeMOe JIMH30M.

Mpegenbl NPUMEHUMOCTY FreOMETPUYECKOW ONTUKMN.

BonHoBass ontuka. WHTepepeHumss cBeTa. KoOrepeHTHble WCTOUYHUKW.
Ycnosus HabnoAeHUS MakCMMYMOB WM MUHMMYMOB B WHTEP(EPEHLMOHHOM
KapTMHE OT ABYX CUH{a3HbIX KOrepeHTHbIX MCTOYHUKOB.

Oundpakums ceeta. AuPpakUMOHHas peléTka. YCnoBue HabMaeHus
rNaBHbIX ~MakCMMyMOB MpW  MafgeHWM MOHOXPOMAaTMYeCKOro CcBeTa Ha
ANPPaKUMOHHYIO PELLETKY.

Monapusalma ceeTa.

TexHUYecKne YCTPOMCTBA W MNPAKTMYECKOE MNPUMEHEHME: O4YKW, Nyna,
(hoToannapar, MNPOEKUMOHHBIA annapaTr, MWKPOCKOM, TeecKon, BOJIOKOHHAS
ONTUKa, AN(PaKLMOHHAsA pPeLLETKa, NONAPonL.

Jlemoncmpayuu

[MpAMONMHEIHOE pPacnpOCTPaHeHMe, OTPaXKEHMEe W MpPeloMIEHNe CBETa.
OnTunyeckme npnbopsl.

[MofHOe BHYTPeHHee oTpadKeHe. Mogenb CBeTOBO/A.

iccnenoBaHme CBOMCTB M3006paXKEHWNIA B TIMH3AX.

Mogenu MMKpockona, Teneckona.

HabntofeHve nHTepdepeHumn ceeTa.

HabntoaeHve gndpakumm ceeta.

HabntogeHve aucnepcum ceeta.

[Mony4yeHne criekTpa ¢ NoMOLLbH NPU3MBbI.

MonyyeHme crekTpa ¢ NOMOLLbI0 ANPPaKLMOHHOW PELLETKM.

HabntogeHve nonspusanmm ceeta.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

3mepeHme nokasaTens npefomieHns cTekna.

WccnefoBaHme CBOMCTB N306PaXKEHNIA B NINMH3aX.

HabntogeHne ancnepcun ceeta.



Pa3nen 6. OcHOBBI cTIeIUAJIBLHON TEOPUH OTHOCHTEIbHOCTH

paHnUbl  MPUMEHMMOCTM  K/laCCUMYECKO  MexaHuku.  [locTynaTbl
creynanbHO Teopun OTHOCUTE/IbHOCTW: WMHBApPUAHTHOCTb MOAYNS CKOPOCTU
cBeTa B BaKyyMe, NPUHLUMM OTHOCUTENbHOCTN JHLUTENHA.

OTHOCUTENBHOCTb OAHOBPEMEHHOCTU. 3ame//IeHMe BPpeMeHu 1 COKpaLleHne
[JIVHBI.

AHeprua v UMNybLC PeNATUBUCTCKON YacTMLbI.

CB$I3b MacCbl C 3HEPTUert N NMMYNbCOM PENIATUBUCTCKOM YacTULbl. DHeprus
MOKOA.

Paznen 7. KBanTtoBas pusuka

Tema 1. Dnemenmuvt K6aHMOBOIU ONMUKU

®oToHbI. Popmyna [lMnaHKa CBA3M 3HeEPrum (OTOHA C ero 4YacTOTOW.
SHeprua n nmnysnsc oToHa.

OTKpbITME W wnccnegoBaHue qoTtoaddekta. OnbiTbl A. . CTonetosa.
3aKoHbl (poTo3aPdekTa. YpaBHeHWe OWHWTeMHa ANa oToaddekTa. «KpacHas
rpaHuuUa» oToadekTa.

[asneHue ceeta. OnbIThl 1. H. Jlebeaesa.

XUMKUYeCKoe AeincTBue cBeTa.

TexHMYecKne YCTPOWCTBA WM MPaKTUYECKOe MPUMEHEHMe: (DOTO3/IEMEHT,
(hoToAATUMK, CONHEeYHan baTapes, CBETOAMOL,.

Jlemoncmpayuu

®oTO3eKT Ha YCTaHOBKE C LIMHKOBOW MNacTUHOMN.

ccnefoBaHne 3aKOHOB BHeLLIHEr0 (hoToaddeKTa.

CeToanog.

ConHeyHas barapes.

Tema 2. Cmpoenue amoma

Mogenb atoma TomcoHa. OnbITbl Pe3epdopaa no paccesHMo O -4acTuu,
lNnaHeTapHas mogenb atoma. [locTtynatbl bopa. W3nydyeHwe u nornoileHue
(bOTOHOB NpW Mepexofe aToMa C OAHOr0 YPOBHA 3HEPrMM Ha Apyroin. Bugbl
cnekTpoB. CMeKTp YPOBHe 3Heprum aToma Bo4opoja.

BonHoBble cBOMCTBA YacTuL,. BonHbl fe bpoind. KopnycKynspHO-BOMHOBOM
Ayann3m.

CnOHTaHHOE Y BbIHYXXEHHOE 13/TyYeHue.

TexHUYecKre YCTPOMCTBA M MNPaKTUYECKOE MPUMEHEHME: CNEeKTPasibHbIN
aHanun3 (CnekTpockomn), nasep, KBaHTOBbIN KOMMNbHOTEP.

Jlemoncmpayuu

Mogenb onbiTa Pesepdgopa.

OnpefeneHve ANUHbLI BOMHbI lasepa.

HabntofeHne nMHenyaTbIX CNEKTPOB U3/TyYeHUS.



Nasep.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

HabntofeHve nuHenyaToro cnekTpa.

Tema 3. Amomnoe a0po

JKCNepUMeHTbl, [0Ka3blBaloLMe CMOXHOCTL CTpoeHWa agpa. OTKpbITUe
pagnoaktMBHocT.  OnbiTbl  Pesepdopga N0 OnNpefeneHuWo  cocraea
pagMoakTUBHOrO u3ny4deHms. CBoWcTBa anbgha-, 6eTa-, ramma-msnyyeHus.
BnvaHve pafMoakTUBHOCTM Ha »XMBble OpraHu3Mbl.

OTKpbITME NPOTOHA M HeilTpoHa. HyknoHHas mopens aapa eineH6epra—
ViBaHeHKoO. 3apsaa aapa. MaccoBoe umcno aapa. 30Tonsl.

Anb(a-pacnag. JNeKTPOHHbIM U MO3UTPOHHBIA 6GeTa-pacnad. [amma-
n3nyyeHune. 3aKOH pagnoakTUBHOIO pacnaja.

SHeprus cBA3N HYKNOHOB B Aape. AaepHble cunbl. [eeKT macchl aapa.

AfdepHble peakunn. [eneHne n cCMHTE3 aaep.

AnepHbld peakTop. TepmosgepHbIA cuHTE3. TMpobneMbl U MepCrekTUBbI
AAEPHOM 3HEPreTUKN. IKOSTOTNYECKME acMeKTbI AAepHOM SHEPTEeTUKMN.

AnemMeHTapHble YacTuupbl. OTKPbLITUE NO3UTPOHA.

MeToAbl HabMOAEHUA N PperucTpaLmnn afieMeHTapHbIX YacTul,

dyHAaMeHTa/IbHble  B3aMMOAENCTBUA. EAUHCTBO  (DM3MYECKOM KapTUHbI
mupa.

TexHUYecKre YCTPOMCTBA M NMPaKTUYECKOe NPUMEHeHMe: A03UMETP, Kamepa
BunbcoHa, aaepHbIin peakTop, aTOMHas 6om6a.

Jlemoncmpayuu

CYETUMK MOHWN3MPYIOLLNX YACTULL.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

VccnepoBaHme TpekoB YacTuL, (Mo roToBbIM (hOTOrpapusam).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

JTanbl  pasBUTUA  acTpoHoMUW. [pukKnagHoe W MUPOBO33PEHYECKOE
3HayeHne acTPOHOMMM.

Bug 3Bé3gHOro Heba. Co3se3gus, ApKue 3BE3Abl, MaHeTbl, UX BUAUMOE
ABVXXeHwe.

ConHevHasa cuctema.

ConHue. ConHeyHas aKTUBHOCTb. WICTOYHMK 3Heprum ConHua W 3BE3[.
3BE3Mbl, UX OCHOBHblE XapaKTEPUCTUKK. [uarpamma «CrnekTpaibHbIi Knacc —
CBETUMOCTb». 3BE3bl r/1aBHOW NOCNefoBaTeNbHOCTN. 3aBUCMMOCTb «Macca —
CBETMMOCTb» [NA 3BE3[ [/1aBHON MOCNefoBaTe/IbHOCTU. BHYTpeHHee CTpoeHue
3BE34. CoBpeMeHHble NPeACTaBIeHNsa 0 NPoOUCXoXaeHUn 1 3sontoumm ConHua v
3BE3[. JTanbl XXM3HN 3BE3M.



MneuHbin TyTb — Hawa lanaktuka. MMonoxkeHne n asmxeHve ConHua B
["anakTuke. Tunbl ranakTuK. Pagnoranaktmku U Keasapbl. YEpHbIE AbIpbl B 44pax
ranakTuk.

BceneHHas. PaclumpeHme BeceneHHoi. 3akoH Xab6na. PasberaHue ranaktuk.
Teopus bonbLuoro B3pbiBa. PeNMKTOBOE N3NyYeHue.,

MacwTabHast CTpyKTypa BceneHHoi. MeTaranakTuka.

HepeluéHHble npo61eMbl aCTPOHOMMM,

Yuenuueckue nabnooenus

HabnogeHns HeBOOPYXXEHHbIM /1a30M C MCMO/Ib30BaHNEM KOMMbIOTEPHbIX
MPUNOXEHNIA AN onpeaeneHns NnonoXKeHNs HebecHbIX 0ObEKTOB Ha KOHKPETHYHO
[aTy: OCHOBHble co3Be3ana CeBepHOro nonyLlapus n Spkue 3sésfbl.

HabntoneHns B Teneckon J1yHol, nnaHeT, MneyHoro MNytu.

O06o0maromniee NOBTOPpEeHUE

Ponb  M3MKM M  aCTPOHOMWUM B 3KOHOMUYECKOW, TEXHO/IOMMYECKOMN,
coLMaibHOM 1 3TUYECKOM cipepax AesTeNlbHOCTU YesloBeKa, posib M MeCTO (hU3NKM
N aCTPOHOMMM B COBPEMEHHOI HAYUYHOI KapTUHE MUPa, PO/ib PU3NYECKON TEOPUU
B (DOPMUPOBaHUM MpPEeACTaBMIEHNA O (U3NYECKON KapTUHE MUpa, MECTO
(h13nYeCcKoin KapTUHBbI MMpa B 06LLEM PSAAY COBPEMEHHBIX eCTECTBEHHO-Hay4YHbIX
NpefcTaBNEHNIA O NPUPOJE.

MexnpeaMeTHbIe CBA3M

N3yyeHne Kypca (pm3nkn 6a3oBoro ypoBHs B 11 knacce OCyLLECTBAETCA C
YUYETOM cofepXKaTe/lbHbIX MEeXMpPeaMeTHbIX CBA3eM C Kypcamy MaTeMaTUKW,
oronornn, XMMnmu, reorpagmm n TEXHONOTUMN.

Meoicnpeomemnvle nonsmus, CBA3AHHbIE C U3YyYEHNMEM MeTOA0B HAay4yHOro
MO3HAHWA: ABMIEHME, Hay4HbIA (aKT, runoTesa, (PU3NYECKass BeNIMUMHA, 3aKOH,
Teopus, HabntoaeHVe, IKCNEPUMEHT, MOAENMPOBaHNe, MOAENb, U3MEPEHME.

Mamemamuka: pelleHWe CUCTEMbl YpaBHEHWUW, TPUrOHOMETPUYECKME
(hYHKUMM: CMHYC, KOCUHYC, TaHT€HC, KOTaHIeHC, OCHOBHOE TPUIOHOMETPUYECKOe
TOXAECTBO, BEKTOPbl M UX MPOEKUUN Ha OCU KOOPAMHAT, CNOXEHWe BEKTOPOB,
MPOV3BOAHBbIE 3/1EMEHTAPHbIX (YHKUWIA, NPU3HaKM MOA00MA TpPeyrosibHUKOB,
ornpegesnieHne nnowaam naocknx puryp n obvéma ten.

Buonozus: 3NEKTPUYECKME ABMEHUS B XXMBOW Npupofe, KonebartesbHble
ABWKEHWS B XXMBOW NPUPOAE, ONTUYECKME ABMIEHNSA B XXMBOW NpUpoae, AencTBume
pagnaumnn Ha XmnBble OpraHn3Mbl.

Xumusi: CTPOEHME aTOMOB W MOMEKYN, KpUCTa//iMyeckas CTPyKTypa
TBEPAbIX  TeNl,  MexaHuW3Mbl — 00pa30BaHWA  KPUCT//IMYECKOWM  PELUETKM,
CNeKTpasibHbIA aHau3.

leocpagpus:  MarHUTHble MoMOCa  3eMnn, 3a1eXU  MarHUTHbIX  PYA,
(hoTOCHLEMKA 3eMHOI NOBEPXHOCTK, MPefcKasaHne 3eMIETPACEHNIA.



Texnonocusi: NVUHAW  3NEKTponepesad, reHepatop MepeMeHHOro TOKa,
aNeKTpoABuUraTeNib, UHAYKUMOHHAA neyb, pajap, PaguornpuémHuK, Tenesusop,
aHTeHHa, TenedoH, CBY-neyb, NPOEKUMOHHLIA annapart, BOJIOKOHHAs OMTMKa,
CONIHeYHas b6aTapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA3OBAHUSA

OcBoeHne yyebHOro npeameTta «Pusmka» Ha YpPOBHe CpefHEro o6uiero
06pa3oBaHNs (6a30BbIi YPOBEHb) AO/MKHO 06GECNEUNTb AOCTUXKEHWNE CNeayHoLnX
JINYHOCTHbIX, MeTanpeAMeTHbIX 1 MPeaMeTHbIX 00pa30BaTe/lbHbIX Pe3ybTaToB.

JIMUHOCTHBIE PE3YJIBTATHI

JINYHOCTHbIE  pe3ynbTaTbl OCBOEHWA YyyebHOro npegmetra «Pusmkar»
AO0/MKHbI OTpaXaTb FOTOBHOCTb M CMOCOBHOCTL 00YYarOLLMXCA PYKOBOACTBOBATLHCA
CPOPMMPOBAHHOM BHYTPEHHEN MO3MLUMENA IMYHOCTM, CUCTEMOM LEHHOCTHbIX
OpVEeHTaLUMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEXAEHWl,  COOTBETCTBYHOLLMX
TPaANLUMOHHBIM LIEHHOCTAM POCCMIACKOro 06LecTBa, paclUMpeHne >XMU3HEHHOrO
OnbITa W OMbITa AEATENILHOCT B NPOLIECCE pean3aLm OCHOBHBIX HarpaBieHWl
BOCNUTATENIbHON AeATENIbHOCTI, B TOM YMUC/E B YaCTW:

1) rpamaaHCKOro BOCIIMTAHMS:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO3ULMM 06yYatoLLerocst Kak akTMBHOMO
1 OTBETCTBEHHOIO Y/IeHa POCCUIACKONO O6LLECTBa;

NPUHATUE  TPAAWMLMOHHBLIX  OO6LLEYENOBEYECKMX  FYMAaHUCTUYECKMX U
AEMOKPATUYECKNX LIEHHOCTEN;

FOTOBHOCTb BECTU COBMECTHYH [eATeNbHOCTb B UHTEpecax rpaxaaHCKoro
06LLeCcTBa, y4acTBOBaTb B CaMOynpas/ieHUn B 06pa3oBaTe/IbHOM OpraHu3auuu;

YMeHWe B3aUMOAENCTBOBATb C COLMaIbHbIMU MHCTUTYTaMW B COOTBETCTBUM
C UX DYHKUMSMU N Ha3HAUYEHUEM;

FOTOBHOCTb K N'YMaHWTapHOW U BONIOHTEPCKOW AeATENbHOCTY;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

chopMUPOBaAHHOCTb POCCUINCKOW rpaXkaaHCKoM NAEHTUYHOCTN,
NaTpuoTU3Ma;

LIEHHOCTHOE OTHOLUEHME K rOCYAapCTBEHHbIM CUMBOMAM, [LOCTUKEHWUAM
POCCUNCKMX YYEHBIX B 06/1aCTW IN3NKN N TEXHUKMN;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

ChOpMMPOBAHHOCTb HPABCTBEHHOI0 CO3HaHMS, 3TUYECKOr0 MNOBEAEHNS;

CMOCOGHOCTb OLIEHMBATb CMTYaLMIO U MPUHMMAaTb OCO3HAHHbIE PELIEHUS,
OPVEHTUPYSCb Ha MOpPa/ibHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW, B TOM 4uC/E B
[eATeNbHOCTU YYEHOTO;

0CO3HaHMWe NNYHOro BK/ada B MOCTPOEHME YCTOMNYMBOrO OyaAyLLero;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

3CTETUYECKOE OTHOLWUEHVME K MUPY, BKIOYas 3CTETUKY Hay4yHOro
TBOPYECTBA, MPUCYLLEro (PU3NYECKOM HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3/InyHbIM cepam NpodecCMoHaIbHON AeATeNIbHOCTH, B TOM
ymcre CBA3aHHbIM C (PU3NKOM N TEXHUKOIN, YMeHWe COBepLLAaTb 0CO3HAHHbIN BbIOOP
OyayLiein npoeccumn 1 peann3oBbiBaTb COOCTBEHHbIE XXM3HEHHbIE M/1aHbI;

rOTOBHOCTb 1 CNOCOBHOCTL K 06pa3oBaHM0 U caMo0bpa3oBaHMIO B 061acTu
(hM3MKM Ha MPOTSHKEHNUN BCEW XKU3HU;

6) IKOJIOrHY€CKOT0 BOCITUTAHHS

CPOPMMPOBAHHOCTb  3KONOMMYECKON Ky/bTYpbl, OCO3HaHWe [106a/IbHOro
XapakTepa 3K0N0rnmyeckmx npobnem;

NNaHMPOBaHME W OCYLLECTB/IEHME [OEWACTBUIA B OKpYXKaloLlei cpele Ha
OCHOBe 3HaHWS LieNleil yCTOMYMBOro pa3BMTINA Ye/loBEYEeCTBa;

pacluMpeHne onbiTa [AeATeSIbHOCTM 3KOIOMMYECKO HanpaB/ieHHOCTM Ha
OCHOBE VMEIOLLMXCS 3HaHWI MO (PU3MKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

ChopMMPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS PU3NYECKOI HAYKN;

OCO3HaHWe LIEHHOCTM Hay4yHOW [eATe/IbHOCTM, TFOTOBHOCTb B MpoLecce
M3y4yeHns  PU3NKM  OCYLLECTBNIATb  MPOEKTHYKD U UCCNefoBaTeslbCKyto
[eATeNIbHOCTb MHAMBUAYANLHO 1 B rpynne.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble Jjoruyeckue 1eMCTBUA:

CaMOCTOSITE/IbHO ~ (DOPMYNNPOBaTb M aKTyanmsuposaTb  Mpobnemy,
paccMaTpuBaTbh €€ BCECTOPOHHE;

onpeaensTb Len [eaTenbHOCTW, 3afaBaTb MapameTpbl M KpUTepum ux
AOCTUDKEHUS,

BbIBNATb  3aKOHOMEPHOCTM M MPOTUBOPEYMS B  paccmaTpuBaemMbiX
(PM3NYECKNX ABNEHUSIX;

paspabarbiBaTb MaH peLleHns Npobnembl C YY4ETOM aHanm3a UMerLLMXCS
MaTepuabHbIX N HeMaTepuasibHbIX PeCYPCOB;

BHOCUTb  KOPPEeKTMBbI B  [eATEeNbHOCTb, OLEHMBATb  COOTBETCTBUE
pe3ynbTaToB LeNIgM, OLEHNBaTb PUCKM NOCNEeACTBUIA AeATENIbHOCTH;

KOOPAUHMPOBAaTb W BbIMOMHATL  PaboTy B YCNOBUSAX  PeasibHoro,
BUPTYa/IbHOr0 ¥ KOMBUHMPOBAHHOIO B3aMMOAENCTBUS;

pas3BMBaTb KPeaTMBHOE MbILLIEHUE MPY PELLEHNN XXN3HEHHbIX NPO6IeM.

ba3oBbie HCCJIea0BaTEC/JIBCKHUE HeﬁCTBHﬂ:

B/laleTb Hay4YHOW TEPMUHONOIMEN, KIHOYEBBbIMU MOHATUAMU M METOAaMu
(hn3myeckoin Hayku;



B/afleTb HaBblKamMu y4eBbHO-1CCNe0BaTENIbCKOM M NPOEKTHOWN AeSTENIbHOCTU
B 06/1aCTN (PU3NKK, CNOCOBHOCTLIO M FOTOBHOCTLIO K CAMOCTOATE/IbHOMY MOUCKY
MeTOZO0B pelleHns 3afay (PU3NYECKOro COAepPXKaHWUs, MPUMEHEHWUIO Pa3INYHbIX
MeTO/I0B MO3HaHUS;

BMafeTb BUAAMU [eATeNIbHOCTM MO MOMYYEHUHO HOBOIO 3HaHUs, €ro
NHTeprpeTayun, npeobpasoBaHNO W MPUMEHEHUIO B  Pa3/INYHbIX  YYeOHbIX
CUTYyauusx, B TOM YKC/e NPy CO3h4aHMN YYebHbIX MPOEKTOB B 06/1aCTH (IU3NKMK;

BbISIBNATb MPUYUHHO-CNEACTBEHHbIE CBSI3M W aKTyanu3upoBaTb 3ajauyy,
BblABUraTb rMMNOTe3y eé peLleHusi, HaXoAWUTb aprymeHTbl NS [0Kas3aTe/NbCTBa
CBOMX YTBEPX/AEHWUI, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHa/IM3MpoBaTb MOJMyYeHHble B XOfe PelleHWUs 3ajadn  pesysnbTathl,
KPUTUYECKM OLeHMBATb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

CTaBUTb W (HOPMYNMPOBaTb COOCTBEHHbIE 3afJaynM B 006pa30BaTe/IbHOW
AeATeNbHOCTN, B TOM YMCe NPY U3YyHeHUN (OU3NKN;

[aBaTb OLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb MPUOBPETEHHDIIA OMbIT;

YMeTb MePeHOCUTb 3HaHMS M0  (U3NKe B MNPaKTUYECKyrD 06/1acTb
XN3HEeJesATeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHMA M3 Pa3HbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBbIE UAEW, NpednaraTs OpUrnMHaIbHble MOAXO0AbI U PeLLEHNS;

CTaBUTb NPOGEMbI 1 3afa4u, JOMNYCKaKOLLME albTEPHATUBHbIE PELLIEHUS.

Pabora c nndopmanmueii:

BMafeTb HaBblKaMW NOMYYEHUS MHGopMaUMn U3NYECKOTO CofepyKaHns 13
MCTOYHUKOB pPasHbIX TWMNOB, CaMOCTOATE/IbHO OCYLUECTBAATb MOWCK, aHasu3,
cucTeMaTM3aumMio 1M MHTeprpeTaumio MHGopMauui pasnyHbiX BUAOB M (HOpM
NpeLcTaB/eHUS;

OLEHMBATb AOCTOBEPHOCTL MHOPMaLNN;

MCMo/b30BaTb  CPEACTBA  MH(OPMAUMOHHBIX U KOMMYHUKaUMOHHBIX
TEXHOJIOTUIA B PELLUEHUN KOTHUTUBHBLIX, KOMMYHUKATUBHbIX M OpraHun3auMOHHbIX
3afa4 C Ccob6MofeHNeM TpeboBaHUA 3PrOHOMUKK, TEXHWUKM 6e30rmacHOCTH,
FUTVEHbI,  PECYPCOCOEPEXEHNS,  MPaBOBbIX W 3TUYECKMX  HOPM,  HOPM
NHHOPMALMOHHONM 6e30MacHOCTY;

co3faBaTb TEKCTbl (DM3MYECKOro COfepXKaHus B Pas3/IM4YHbIX (popmaTax C
YYETOM Ha3Ha4YeHUs MHHOPMaLUN 1 LIeNeBOM ayauTopun, BbIopas onTUMasbHYHO
(hopMy npeacTaBneHNs 1 BU3yanmnsaunm.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE YueOHbIe NeHCTBHSA:

OCYLLECTB/IATL  OOLLEHMe Ha ypokax (M3MKM U BO BHEYPO4YHOW
[eATeNbHOCTY;



pacrnosHaBaTb MPeAnoOCbINKA  KOH(MKTHBIX CUTyauuin K CMArvathb
KOH(NKTBI;

Pa3BEPHYTO M NOTMYHO M3NaraTb CBOK TOYKY 3PEHUS C MCMO/b30BaHUEM
A3bIKOBbIX CPefCTB;

MOHMMAaTb M UCMO/b30BaTh MPerMyLLecTBa KOMaHAHOW U MHAVMBUAYa/bHOM
paboThl;

BbIOMpaTb TEMATUKY W MEeTOAbl COBMECTHbIX [AEACTBMIA C YUYETOM OOLUMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro YsieHa KONeKTUBA;

npMHMMaTb  Len  COBMECTHOW  AeATe/IbHOCTW, OpraHu3oBbIBaTb U
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MMaH AelCTBUiA,
pacnpefensite pPoav C Y4YETOM MHEHUIA Y4YaCTHWMKOB, 00CYX[aTb pe3y/bTaTbl
COBMECTHO paboThl;

OLleHMBaTb KayeCTBO CBOEro BKMafa W KaAoro yyacTHWKa KOMaHibl B
06LLMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

npefnaraTb HOBble MPOEKTbl, OLEHMBATb WAEN C MNO3ULUUN  HOBU3HBI,
OPUIMHA/IBHOCTU, NPaKTUYECKON 3HAYMMOCTM;

OCYLLECTB/IATL MO3UTMBHOE CTpaTermyeckoe MoOBeAeHVWE B Pa3/INyHbIX
CUTYyaLmaX, NPOSBAATL TBOPYECTBO U BOOOPaXKeHUe, ObITb MHALMATUBHbLIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOATE/IbHO OCYLLECTB/IATL MO3HaBaTe/IbHY AeATe/IbHOCTb B 06/1aCTu
(M3NKN W  aCTPOHOMWUW, BbISBNATL MNPO6GMAEMbl, CTaBUTb W (HOPMYNNPOBaTb
COOCTBEHHbIE 3a[auu;

CaMOCTOATE/IbHO COCTaB/ATb M/1aH PelleHnst PacyETHLIX M KayeCTBEHHbIX
3afja4, nsaH BbIMOIHEHNA NPaKTUYECKOW paboThbl C YYETOM MMEIOLLMXCS PeCYpCOB,
CO6CTBEHHbIX BO3MOXKHOCTEN U NPeANOYTEHNIA;

[aBaTb OLEHKY HOBbIM CUTyaLUsM;

pacLUMpSATL pamMKy y4eBHOro npegmMeTa Ha OCHOBE SINYHBIX NMPeLNOYTEHWIA;

[enaTb 0CO3HaHHbIN BbIOOP, aprymeHTMpoBaTb €ro, 6paTb Ha cebs
OTBETCTBEHHOCTb 3a PeLUEHNE;

OLeHMBaTb MPUOBPETEHHDIN OMbIT;

cnocobCcTBOBaTb (POPMMPOBAHUIO W MPOSAB/IEHNIO 3pyAuLMM B 06/1aCTU
(131KK, NOCTOSHHO MOBbILLATL CBOW 06pa3oBaTe/IbHbIN 1 KYNbTYPHbIA YPOBEHb.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

[aBaTb OLEHKY HOBbIM CUTYyaLMsIM, BHOCUTb KOPPEKTVBbI B AEATENbHOCTS,
OLleHMBaTb COOTBETCTBIME PE3y/IbTATOB LieNAM;

BMafieTb  HaBblKamMy  MO3HaBaTe/IbHON  pediieKCUM  Kak  OCO3HaHMS
COBEpLUaeMbIX [AENCTBUA W  MbICIUTENbHbLIX MPOLECCOB, WX Pe3y/bTaToB U
OCHOBaHWiA;



MCMOMb30BaTh NPUEMBI pethnekcun Ans OLEHKN CUTYyaLum, BbIGopa BEPHOIO
PELLEHMS;

YMeTb OLIEHVBATb PUCKU U CBOEBPEMEHHO MPUHUMATL PELUeHUst Mo KX
CHUXXEHWIO;

NPMHUMAaTb MOTMBBI W aprymeHTbl ApPYrux MNpyU aHanvse pesynbTaToB
NeTeNbHOCTH;

NPUHUMATL ce6s, NOHUMAas CBOW HeJOCTATKN U AOCTOMHCTBA;

NPMHUMAaTb MOTMBBI W aprymeHTbl ApPYrux MNpWU aHanuse pesynbTaToB
NesTeNbHOCTY;

MPW3HaBaTb CBOE NPaBO ¥ NPaBO APYrvX Ha OLLMGKMN.

B npoLecce JOCTMXKEHUS NIMUHOCTHBIX PE3yNbTaTOB OCBOEHMSI MPOrpaMMbl
no (uM3MKe AN YPOBHS CpefAHero oO6Llero o6pa3oBaHWst Y 06ydaroLmxcs

COBEPLUEHCTBYeETCH 3MOLMOHa/bHbIA WHTENNEKT, npegnonaratoLuii
ChopMMPOBaAHHOCTb:
CaMOCO3HaHW4, BK/IOYAIOLLEro  CrocobHOCTb MOHUMaTb  CBO&

3MOLMOHA/IbHOE  COCTOSIHWE, BWAETb HarpaB/fieHUs Pa3BUTUS  COOCTBEHHOM
3MOLIMOHASILHOI Ccpepbl, ObITb YBEPEHHLIM B CEOE;

CaMOperyiMpoBaHmnsi, BK/IOYAIOLLEr0 CaMOKOHTPO/b, YMEHWe MNPUHMMATb
OTBETCTBEHHOCTb 3a CBOE MOBefeHWe, CMOCOOGHOCTbL  afanTUpPoBaTbCA K
3MOLMOHaNbHBIM N3MEHEHUAM M NPOSBAATb TMOKOCTb, ObITb OTKPLITHIM HOBOMY;

BHYTPEHHEN MOTMBALMW, BK/IOYAKOLLIEN CTPEMEHME K AOCTVXKEHWNIO Lien U
ycrnexy, ONTUMU3M, WHUUMATUBHOCTb, YMEHWe [eiCTBOBaTb MCXOAS M3 CBOUX
BO3MOXXHOCTEW;

aMnaTuy,  BKIKOYAKOLWENn  CnocOBHOCTb  MOHMMATb  3MOLMOHaIbHOE
COCTOSIHME APYrNX, YY4UTbIBATb €ro Mpu OCYLLLECTBNEHMUM 0BLLIEHMS, CMOCOBHOCTDL K
COYYBCTBUIO N COMEPEXMBAHWIO;

COUManbHbIX  HaBbIKOB,  BK/IOYalOWMX  CMOCOBGHOCTb  BbICTpamBaTb
OTHOLLUEHWA C APYrUMW NIOAbMU, 3a00TUTLCA, MPOABAATL MHTEPEC M paspeLlartb
KOH(NKTBI.

IMPE/IMETHBIE PE3YJIBTATHI

K KoHUy 06y4yeHus B 10 kracce NpefMeTHble pe3ynbTaTbl HA 6a30BOM
YPOBHE A0/MKHbI OTPaXKaTb CHOPMMPOBAHHOCTL Y 06YHatOLLMXCA YMEHWIA:

[AEMOHCTPUPOBaTh Ha MpuUMepax Posb U MecTo (IM3MKWU B (HOPMMPOBAHWUN
COBPEMEHHON HAy4YHON KapTUHbI MWpPa, B PasBUTUN COBPEMEHHON TEXHUKM U
TEXHO/IOMNiA, B NPaKTUYECKON AeSATENbHOCTM NHOAEN;

YUMTbIBaTb [PaHuLUbl MNPUMEHEHUS W3YYEHHbIX (U3NYECKUX MOAENENA:
martepuasibHas ToYKa, MHepumaibHas cucteMa oTcuéTa, abCconoTHO TBEPLOE Teso,
naeasibHbIA ra3, MoAenn CTPOEHWS ras3oB, XXMAKOCTEN U TBEPABIX Tesl, TOUEYHbIN
3NEKTPUYECKINIA 3apsAA MPU peLLeHnN (U3NYeCKNX 3aaay;



pacrno3HaBaTb (hM3nyecKune aBneHns (NPOLLECChI) U 0OBACHATL UX HA OCHOBE
3aKOHOB MeXaHWKMW, MOJIEKYNSAPHO-KMHETUYECKOW Teopun CTPOEHWS BeLLecTBa U
3NIEKTPOAUHAMUKN:  PaBHOMEPHOE W PaBHOYCKOPEHHOe  MPAMO/IMHENHOE
[BWKEHMe, CBOOOAHOE MafeHne Ten, ABWKEHME MO OKPY>KHOCTW, WHepuums,
B3auMoAencTeme Ten, anddysns, 6POYHOBCKOE ABMXKEHME, CTPOEHUNE XMUAKOCTEN
1 TBEPABIX TeS, U3MeHeHVe 06bEMA Ten Mpy HarpesaHUK (OXIaXKAeHUN), TeMI0B0e
paBHOBecue, MCNapeHue, KOHAeHcauwus, nnasneHve, KpUCTaNn3auus, KuneHuve,
BNIQXKHOCTb BO34YyXa, MOBbILLEHWNE [aB/eHWs rasa npu ero HarpesaHumn B 3aKpbITOM
cocyfe, CBfi3b MeXay rapamMeTpaMmu COCTOSHWA rasa B M30MpoLeccax,
3NIeKTpM3aLUma Tes, B3aMMOenCcTBue 3apaoB;

OMuCbIBaTb MEXaHWYeCKoe [BUXeHWe, UCMOMb3ya (PU3NYECKME BENIMUYNHDI:
KoopAuHata, nNyTb, MepemMeLleHne, CKOPOCTb, YCKOPEeHWe, macca Tena, Cuna,
UMMYNbC Tena, KMHETUYECKas 3Heprus, noTeHUuMasibHad 3Heprus, MexaHuyeckas
paboTa, MexaHW4yeckas MOLLHOCTb; MpW OMWCaHUW NPaBWU/IbHO TPaKTOBAaTb
(PM3NYECKNIA CMBICT UCMOMb3YEMbIX BEMUYMH, WX O0603HAYEHUA W eaVHULLbI,
Haxo4anTb hopmy/ibl, CBA3bIBAIOLLME AaHHYHO (PU3NYECKYHO BENNYMHY C APYTUMMU
Be/IMYMHAMU;

OMUCbIBaTb M3Y4YeHHble TensjoBble CBOWCTBA TeN W TeN/0Bble SBEHUS,
NCMonb3ys (hM3MYeCKMe BeNNYUHBLL [aBfieHWe ras3a, TemnepaTtypa, CpefHss
KWHETMYECKaa 3HepPrusi XaoTUYECKOro ABWXKEHWA MOJEKYS, CpefHeKBagpaTuyHas
CKOPOCTb MOJIEKY/, KO/MIMYEeCTBO TEMOThbl, BHYTPEHHAS 3Heprus, paboTa rasa,
KO3(ULMEHT MONE3HOro AeWCTBUA TensioBOro [Asurarens; mnpuv  OnucaHum
MNpPaBWIbHO TPaKTOBaTb (PU3NYECKUIA CMbIC/T  WUCMOMb3YEMbIX BEMUYUH, WX
0603HaYeHNs W efuvHWUbI, HaxXO4WUTb (POPMY/bl, CBA3bIBAlOWME [AHHYIO
(h13nYECKYIO BEIMUMHY C APYTUMU BENIMUYMHAM;

OMUCbIBaTb  W3Y4YeHHble  3/IEKTPUYEeCKMe  CBOWCTBa  BellecTBa WU
aNeKTpuyeckne ABneHns (npoueccbl), WUCMONb3ya (U3NYECKME  BE/IMUYNHBI:
ANEeKTPUYECKNIA 3apsaf, 3NEKTPUYECKOe Mofe, HanpsHXEHHOCTb MOJSA, MOTeHLMan,
Pa3HOCTb MNOTEHUMANOB; NPV ONMCaHUW MNPaBWIbHO TPaKTOBaTb (U3NYECKUI
CMbIC/T WUCMOMb3YEMbIX BeNYMH, KX 0003HAYEHMs WU efuHULbI; YKasblBaTb
(hopmynbl,  CBA3bIBAIOLLME  JAHHYKO  (PU3NYECKYHD BEIMYUHY C  APYTrMU
Be/IMYMHaMU;

aHaM31poBaTh (PU3NYECKMEe NMPOLLECCHI Y ABNEHUS, UCNONb3YS (hU3nYecKue
3aKOHbl W NPUHLUMMbI: 3aKOH BCEMUPHOro TAroTeHus, I, 11 n 111 3aKoHbl HbOTOHA,
3aKOH COXpaHeHWs MexXaHWYeCKON 3Heprumn, 3aKOH COXpaHeHWs UMMY/bCa,
MPUHUMM CYNnepnosvLmMn Cui, MNPUHLMUN PaBHOMPaBUA WHepLUUasIbHbIX CUCTEM
OTCYETa, MOJIEKYNIAPHO-KUHETUYECKYIO TEOpPUI0 CTPOEHUS BeLLEeCTBa, ra3oBble
3a8KOHbI, CBA3b CPefHeil KMHeTMYECKON 3HEPrUn TEMIOBOr0 ABVXKEHWUA MOMEKYS C
abCo/OTHOM TeMnepaTypou, NepBblil 3aKOH TePMOANHAMUKN, 3aKOH COXPaHeHMS



3NEeKTPUYECKOro 3apsga, 3akoH KynoHa, npu 3TOM  pas3nnyaTb  C/OBECHYHO
(hopMYyNMPOBKY 3aKOHa, ero mMaTteMaTU4eckoe BbIpaXXeHWe U ycnoBus (rpaHuupl,
06nacTu) NPUMEHNUMOCTW;

O0ObACHATb  OCHOBHble  MPUHLMNbI  JEACTBMSA  MaluuMH, NpubopoB U
TEXHWYECKNX YCTPOICTB; pa3/fimyaTtb YCN0BUSA MX Ge30MacHOro MUcnosib3oBaHus B
MOBCEAHEBHOW XXW3HMU;

BbINO/IHATL 3KCMEPUMEHTbI MO MCCNEefOBaHUIO (U3NYECKUX SBNEHWIA U
MPOLECCOB C WCMO/Mb30BaHWEM MPAMbIX UM KOCBEHHbIX W3MEpPeHWid, Npu 3TOM
(hopMynupoBaTtb npobnemy/3agadyy W rUNOTE3y YYEOHOro IKCMepuMeHTa,
cobvpaTb YCTaHOBKY W3 MpPeIoXeHHOro 060pyfoBaHMs, NPOBOAWUTL OMbIT U
(hopmynmpoBaTb BbIBOAbI;

OCYLLECTBNATb NPSIMbIE N KOCBEHHbIE U3MEPEHNS (IU3NYECKNX BENNYUMH, NPK
3TOM BblOMpaTb ONTUMa/IbHBIA CMOCO6 M3MEPeHUs U UCMO/b30BaTb M3BECTHbIE
MEeTO/ibl OLIEHKW MOrPELLHOCTEN U3MEPEHWIA;

nccnegoBaTb  3aBUCMMOCTM  MeXAy — (M3NYECKMMM  BENMYMHAMK  C
MCNONb30BAHNEM MPAMbIX W3MEPEHWIA, NPW 3TOM KOHCTPYWMpPOBaTb YCTaHOBKY,
(hmkcmpoBaTb pesynbTaTbl MOSYYEHHOW 3aBUCMMOCTU (DU3NYECKUX BEIMYMH B
BuUAe Tabnuu 1 rpadmkoB., Aenatb BbiBOALI MO pe3y/bTaTaMm UCCefoBaHus;

cobntogath npasuna 6e30nacHOro Tpyaa nNpu NpPoBeAeHUN UCCnefoBaHWin B
paMKaxX Y4YeOHOro 3KCMnepuMeHTa, Y4eOHO-UCCNeaoBaTeNbCKOn U MPOEKTHOWN
[eATeNbHOCTA C MCMNO/Mb30BaHWEM W3MEPUTE/IbHbIX YCTPOWCTB M 1abopaTopHOro
0bopyoBaHus;

pelaTb pacyéTHble 3adaun C SIBHO 3afJaHHOW (DM3MYECKOM MOJEsbHo,
MCNoNb3ys (HU3NYECKMe 3aKOHbI U NMPUHLNMMbI, HA OCHOBE aHann3a YCI0BUA 3a4a4uu
BbIOVPaTb (PU3NYECKYHO MOAESb, BbIAENATb PU3NYECKME BENNYMHBI U (HOPMYIbI,
Heo6Xo4MMble ANS eé pelueHus, NPOBOAWUTL PacyéTbl M OLEHMBATb PEaslbHOCTb
MOJTy4eHHOIr 0 3Ha4YeHNS (DU3NYECKOW BEIMYMHBI;

peLaThb KayeCTBEHHble 3afauu: BbICTpauBaTh NOTrNYeCKN
HENPOTUBOPEUMBYIO LIEMOYKY PacCy)XXAEHWIn C OMOpoM Ha WU3YYeHHble 3aKOHbI,
3aKOHOMEPHOCTU 1 (IN3NYECKME ABEHUS,

MCNONb30BaTb  MPW  pelleHMM  y4yebHbIX  3ada4y  COBPEMEHHbIE
NH(OPMaLMOHHbIE TEXHOMOMMK N8 MOUCKA, CTPYKTYPUPOBaHNSA, MHTEpRpeTaLmm
N NpeacTaBneHns y4ebHOM U HayYHO-MOMNYNAPHON MH(opMaLuK, NONYyYeHHON 13
Pa3INyHbIX NCTOYHMKOB, KPUTUYECKM aHaNIM3MPOBaTb NONyYaeMyH UH(DOPMALIMID;

NPYBOANTL NPUMEPbI BKNaAa POCCUACKMX U 3apyOEXHbIX YUEHbIX-PN3NKOB
B pas3BUTME HAyKW, OOBACHEHWEe MPOLLECCOB OKPY)XKAtOLEero Mupa, B pasBuUTHe
TEXHWUKW N TEXHOJOTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWSA MO (PU3VKE B MOBCEAHEBHOW XXM3HU
Ana obecrnieyeHnss 6e30MacHOCTM MpKn obpaLleHnn ¢ NpudopamMm U TEXHUYECKUMM



YCTPONCTBaMW, A1 COXPAHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KO/IOMMYECKOro
MOBeAEHUNSA B OKPY>KatoLLelt cpese;

paboTaTb B Tpynmne C BbIMNOIHEHWEM pPa3IMUHbIX COLMA/IbHbIX PONEN,
MnaHMpoBaTb paboTy rpynnbl, pauMoHasIbHO pacnpefenstb 0643aHHOCTN U
M1aHMpPOoBaTb AeATe/IbHOCTb B HECTAHAAPTHbLIX CUTYaUMsX, afieKBaTHO OLEHNBATb
BK/1aJ, K&XKA0ro M3 YYaCTHUKOB rpynmbl B peLeHne paccMaTpuBaeMoii Npo6ieMbl.

K koHUy 06yyeHus B 11 kJacce npeAMeTHble pe3yNbTaTbl Ha 6a30BOM
YPOBHE [O/DKHbI OTPaXKaTb CPOPMUPOBAHHOCTL Y 00YYarOLLMXCH YMEHUIA:

[AEMOHCTPMPOBaTb Ha npuMepax pPosib U MecTo (M3NKN B (HOPMUPOBAHUN
COBPEMEHHOW Hay4yHOW KapTUHbI MUpa, B PasBUTUM COBPEMEHHON TEXHUKU U
TEXHO/OMMI, B MPaKTUYECKON AeATENbHOCTU NOAei, LEeNoCTHOCTb U efMHCTBO
(hn3nyeckoin KapTnHbI MUPa;

YUMTbIBaTb FPaHuLbl MPUMEHEHUS W3YYEHHbIX (U3NYECKUX MOLeNei:
TOYEYHbIV 3NEKTPUYECKNIA 3apsf, NIyd CBeTa, TOYEUHbIA UCTOUYHUK CBETa, AepHas
MOfe/lb aToMa, HYK/IOHHas MOAEeNb aTOMHOrO sfpa npu pelleHnn ru3nyeckmx
3ajau;

pacrno3HaBaThb (HM3MYECKMe SABNEHNS (MPOLIECChI) U 0OBACHATb MX Ha OCHOBE
3aKOHOB 3/1EKTPOAMHAMMKM M KBAHTOBOW (IM3UKW: 3/1EKTPUYECKass NPOBOAUMOCTb,
Tenn0BOe, CBETOBOE, XMMUYECKOE, MarHUTHOe AeWCTBUA TOKa, B3aMMOLEencTBume
MarHWTOB, 93MEKTPOMAarHuTHast WHAYKUMS, AEACTBME MarHUTHOrO MoNs  Ha
MPOBOAHNK C TOKOM W ABWXYLUMIACA 3apsf, 3MEKTPOMarHUTHbIE KOnebaHus K
BOJIHbI, MPSAMOJIMHEHOE PacrnpocTpaHeHWe CBeTa, OTPaXeHWe, MpPesioOM/IEHNE,
NUHTepdepeHUns, Augpakums u - nonspusaums  CBeTa, AMCNepcus  CBETA,
(hoTO3NEKTPMYUECKNIA 3pdeKT ((hoTOIPMEKT), CBETOBOE [AaBNEHWNE, BOSHUKHOBEHWE
/IMHEAYaTOro CrnekTpa aromMa BOAOPOAA, €eCTeCTBeHHas W WMCKYCCTBEeHHas
PafM0aKTUBHOCTb;

OMUCbIBaTb M3yYeHHble CBOWMCTBA BeLecTBa (3/1IEKTPUYECKMe, MarHUTHbIE,
ONTUYECKME,  INMEKTPUYECKYID  MPOBOAMMOCTb  Pas3MYHbIX  cpen) WU
3N1EKTPOMAarHUTHble ABMEHNSA (NPOLECCh), MCMONb3ys (U3NYECKNE BENNYUHDI:
3NEKTPUYECKNIA 3apsf, CUMa TOKA, SNEKTPUYECKOE HanpshKeHWe, 3NMeKTpuyeckoe
COMPOTUB/EHME, Pa3HOCTb MOTEHLMANIOB, 3NEKTPOABMKYLLAA cuia, paboTa TOKa,
WHAYKLUMS MarHWTHOro nons, cuna Amnepa, cuna JlopeHua, WHAYKTUBHOCTb
KaTyLLKW, 3HEPrns 3MeKTPUYECKOro U MarHWTHOro nonewn, nepuog M vactoTta
KonebaHnii B KonebaTeNbHOM KOHTYpe, 3apsf W cuia TOKa B npouecce
FAPMOHUYECKUX  3NEKTPOMArHUTHBIX KONMebaHui, (POKYCHOe pacCcTosHME U
ONTUYeCcKas cuna NMH3bI, NpU ONMCaHUM MpPaBWUIbHO TPaKTOBaTb (U3NYECKUI
CMbIC/T WCMO/Ib3YEMbIX BEIMYMH, WX O0003HAYEHWA W eAMHULbI, YKa3blBaTb
(hopmynbl,  CBSi3blBalOWME  AAHHYIO  (DU3NYECKYHD BEMUMHY C  APYrUmu
Be/IMYMHaMU;



OMuCbIBaTb U3YYeHHble KBAHTOBbIE SABMIEHMS W MPOLECCHI, UCMO/b3yA
(hn3nyeckne BENMUMHBI: CKOPOCTb 3/1IEKTPOMArHWUTHbLIX BOJIH, AJ/IMHA BOJIHbI U
4acTOoTa CBETa, IHEPr1a 1 MMNybC POTOHA, NePUO nonypacnasa, 3Heprus CeBasun
aTOMHbIX Afep, NpU ONuWCaHWWM MNPaBUIbHO TPaKTOBaTh (PU3NYECKUIA CMbICH
NCNONb3YEMbIX BE/IMYMH, UX 0603HAYEHUSA N eAMHULbI, YKa3biBaTb (HOPMYIbI,
CBA3bIBAIOLLME [AAaHHYI0 (PM3MYECKYHD BEMYMHY C  APYTMMK  BeIMYUHAMMU,
BbIYNCNIATH 3HAYEHNE (DU3NYECKOW BENINMUNHDI;

aHaM31pPoBaTh (PU3NYECKMEe NPOLECCHI U ABNEHMS, UCNOMb3YS (U3NYecKune
3aKOHbI M NPUHUMNbI: 3aKOH OMa, 3aKOHbI MOCNe0BaTe/lbHOro 1 napasiiefibHoro
COefIMHEHMS MPOBOAHMKOB, 3aKOH J[hkoyns—JleHua, 3aKOH 3/1eKTPOMarHUTHOM
NHAYKUWW, 3aKOH MPSMO/IMHEHOTO PacrnpoCTpaHEHUS CBeTa, 3aKOHbl OTPaXKeHUs
CBeTa, 3aKOHbl NPeNOM/eHNs CBETa, YpaBHeHWe JWHLWTENHA AN (oTo3NDEKTE,
3aKOH COXpaHeHMsi 3Heprum, 3aKOH COXPaHeHWs MMMY/bCa, 3aKOH COXpaHeHMs
3/IEKTPUYECKOTO 3apsifa, 3aKOH COXpaHeHWs MaccoBOro 4ymcna, noctynatsl bopa,
3aKOH pajnoakTMBHOIO pacnaga, npy aTOM pas/ninyarb C/IOBECHYIO (hOPMYNPOBKY
3aKOHa, ero maremaTM4yeckoe BbIpaXeHne W ycnosusa (rpaHuupbl, 0651acTn)
MPUMEHMMOCTH;

onpefensTb  HanpaefeHWe  BeKTopa  WMHAYKUUW  MArHUTHOrO  Mons
NPOBOAHMKA C TOKOM, CU/bl AMMepa 1 cunbl JTopeHLa;

CTPOUTbL U ONUCLIBaTL M3006paXkKeHWe, CO3[aBaemMoe MJIOCKUM 3epKasioM,
TOHKOW JIMH30M;

BbINO/IHATL  3KCMEPUMEHTbI MO UCCNEeLOBaHUIO (U3NYECKUX SBNEHUIA U
MPOLECCOB C WCMO/b30BAHNEM MPAMBIX WM KOCBEHHbLIX W3MEPEHW: Mpu 3TOM
(hopMynupoBaTb npobnemy/3agady W TUNOTE3y YYEOHOro IKCMepuMeHTa,
cobupaTb YCTaHOBKY W3 MpPeanoXeHHOro 060pyAoBaHWUsA, MPOBOAMTL OMNbIT U
(hopmynmMpoBaTtb BbIBOARI;

OCYLLECTBNATb NPSIMbIE Y KOCBEHHbIE N3MePEHUS (IU3NYECKNX BENIUUWH, NPK
3TOM BblGUpaTb ONTUMa/IbHbIA CMOCO6 M3MEPEeHUS U UCMO/b30BaTb M3BECTHbIE
MeTO/bl OLEHKW MOrPeLLHOCTEN N3MEPEHWIA;

nccnefoBatb  3aBUCUMOCTU  (DU3UYECKMX  BEIMUMMH  C  UCNO/b30BaHEM
MNPAMbIX WU3MEPEHWUIA: MPU  3TOM KOHCTPYMpOBaTb YCTAaHOBKY, (OMKCMPOBATb
pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEIMYMH B BUAe Tabnul, u
rpavKoB, fenatb BbIBOAbI MO pe3y/ibTaTam UCC/e[0BaHus;

cobnofaTs npasuia 6e3onacHoOro Tpyaa npv NpoBeAeHNN UCCnefoBaHUin B
paMmKax Y4ebHOro 3KCrepuMeHTa, Y4eOHO-UCCNefoBaTe/lbCKOM W MPOEKTHOM
[eATeNIbHOCTU C UCMO/b30BaHMEM M3MEPUTENbHBLIX YCTPOWCTB M NabopaTopHOro
0bopy10BaHus;

pewartb pacyéTHble 3afjayn C $BHO 3aJaHHOW (hM3MYECKOW MOLENbIO,
NCNONb3Ys (PU3NYECKME 3aKOHbI M NPUHLMMNbI, HA OCHOBE aHan3a YCI0BUA 3a4a4u



BbIOVPaTb (PU3NYECKYIO MOZESNb, BbIAENATb PU3NYECKME BEMUMHBI 1 (HOPMYIbI,
Heo6Xxo4uMble ANS eé pelueHus, NPOBOAUTL PacyéTbl M OLEHMBATb PeaslbHOCTb
MOSTY4EHHOT 0 3HAYEHNS (DU3NYECKOW BEMIMYMHBI;

peLaThb KayeCTBEHHbIe 3ajauu: BbICTpanBaTh NOTrNYecKu
HENPOTMBOPEUMBYHO LIEMOYKY PaCCYy>KAEeHWIn C OMOpo Ha W3Y4YeHHble 3aKOHbl,
3aKOHOMEPHOCTU N (DU3NYECKME ABNEHNS;

MCNONb30BaTb  MPW  pelleHMn  y4yebHbIX  3afa4  COBPEMEHHbIe
NH(OPMaLMOHHbIE TEXHOMOMMI 18 MOUCKA, CTPYKTYPUPOBaHNA, MHTEpMpeTaLmm
N npefcTaBneHNs y4ebHOM N Hay4HO-MONYNAPHOM UHQOPMaLMK, NOMYyYEeHHOW 13
Pa3INUYHbIX UCTOYHMKOB, KPUTUYECKM aHaIM3MPOBaTL MOJTyHaeMyto MH(OpPMaLuio;

06bACHATb MPUHUMNLI - AEACTBMA  MalUUH, MPUOGOPOB U TEXHWUYECKMX
YCTPOWCTB, pa3nmyaTth YCNoBMs MX 6€30NacHOro MUCMo/b30BaHWSt B NOBCEAHEBHOM
XN3HW;

NPUBOAUTL MPUMEPbI BKNa4a POCCUCKMX U 3apyOeXXHbIX YUYEHbIX-(PU3NKOB
B pa3BMTME HayKW, B OOBLSCHEHME MPOLIECCOB OKPYXKAHOLIEro Mupa, B pasBuUTUe
TEXHWKN N TEXHO/OTUIA;

MCNONb30BaTb TEOPETUYECKME 3HAHWSA MO (PU3VKE B MOBCEAHEBHOM XXMN3HU
Ans obecrnieyeHnss 6e30MacHOCTM MpKn obpaLleHn ¢ NpudopamMm U TEXHUYECKUMM
YCTPONCTBaMW, A1 COXPaHEHUS 3[40POBbA U COBMOAEHNS HOPM 3KOJIOMMYECKOro
MOBefEeHNSA B OKPY>XKatoLLieln cpefe;

paboTaTb B TPynne C BbIMNOIHEHWEM pPa3NUHbIX COLMa/bHbIX PONEN,
MNNaHMpoBaTb paboTy rpynnbl, pauMoOHasIbHO pacnpefenstb 0643aHHOCTN U
MNaHMpPOBaTb AeATeNIbHOCTb B HECTAHAAPTHbLIX CUTyauusX, afeKBaTHO OLEeHMBaTb
BK/1aJ, K&XKA0ro M3 yY4aCTHUKOB rpynmbl B peLleHne paccMaTprBaeMori Npo6iemsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NporpaMmel Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bnbnuoteka LLOK
1.1 dusmKa N MeToAbl HayYHOro No3HaHUA 2 httos://m.edsoo.ru/7fALbf72
WToro no pasgeny 2
Paznen 2. MEXAHUKA
bubnunoteka LLOK
21 Kuremarnka > https://m.edsoo.ru/7f41bf72
bubnunoteka LIOK
22 Avamnia ! https://m.edso0.ru/7f41bf72
bubnunoteka LIOK
2.3 3aKOHbI COXpaHeHNs B MeXaHnKe 6 1 1 https://m.edsoo.ru/7f41bf72
WToro no pasgeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBbI MO/NEKY/NSPHO-KNHETNYECKON 9 1 Bubnuoteka LIOK
' Teopum https://m.edso0.ru/7f41bf72
bubnunoteka LLOK
32 OcHoBb! TepMOANHaMIKM 10 . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOAHNSA BELLECTBA. 5 Bbubnuoteka LIOK

®a3oBble Nepexopbl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Toro no pasgeny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

Bubnunoteka LLOK

41 SNeKTPOCTaTKA 10 https://m.eds00.ru/7f41bf72
4 MOCTOAHHbIN 3NEKTPUYECKINIA TOK. TOKMN B 12 Bubnnoteka LIOK
' pa3nnyHbIX cpegax https://m.edsoo.ru/7f41bf72
Toro no pasgeny 22
Pe3epBHOe Bpems 2
OBLEE KOMMYECTBO YACOB N0 NPOrPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NporpaMmel Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MarHuTHoe none. dneKTpoMarH1MTHas 11 1 3 bubnunoreka LIOK
' NHAYKUNA https://m.edso0.ru/7f41c97c
WToro no pasgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHU4yecKne N 31eKTpOMarHUTHble 9 1 Bubnuoteka LIOK
' Kone6aHus https://m.edsoo.ru/7f41c97c
59 MexaHW4YecKue 1 3NEKTPOMarHUTHbIE 5 1 bubnnoreka LIOK
' BOJTHbI https://m.edso00.ru/7f41c97c
bnbnuoteka LLOK
23 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Toro no pasgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBbI CrneLmansHOM Teopum

bnbnuoteka LLOK

A 4 1
3 OTHOCWUTE/IbHOCTU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
o bubnunoteka LLOK
4.1 MEHTbI KBAHTOBOW OMNTUKU
Aneme aHTOBOV O 6 https://m.edsoo.ru/7f41c97c
4.2 CTpoeHue aToma 4 Bbubnnoteka LLOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOe a4p0o

WToro no pasgeny

15

https://m.edsoo.ru/7f41c97c

Bubnunoteka LLOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 AneMeHTbl aCTPOHOMMM N aCTPOGPU3NKM 7 Et?fsj?/?g:;igrou/}; £41c07C
WToro no pasgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

61 OSodugouge nosropese ‘ om0 uTteLesT
WToro no pasgeny 4
Pe3epBHOe Bpems 3
OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HM@PPOoBLIE
Nen/m Tema ypoka Kontposbubie IIpakTnueckue p
Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 dun3nka — Hayka o npupoge. Hay4yHble 1 Bubnuoteka LIOK
METO/ibl MO3HAHMSA OKPY>KatoLLLero mmpa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo u3nKn B (hopMUPOBaHU
2 COBPEMEHHOW i)a YHOU K(z $VIHIE)I Mupa, B 1 bubnmoreka LIOK
P . y P Up ’ https://m.edsoo.ru/ff0c33e6
NPaKTUYeCKON feaTenbHOCTU NN
MexaHn4yeckoe ABUXKEHME.
OTHOCUTENBHOCTb MeXaHU4YecKoro bnbnmoteka LLOK
3 1
[ABWKeHus. NepemeLLieHme, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpeHue
4 PaBHOMepPHOE NPSMOIMHENHOE [ABUXXEHME 1 bubmmoreka LIOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOPEHHOE NPAMOSIMHEHOE 1 bubnunoteka LIOK
[BUXeHWe https://m.edsoo.ru/ff0c372e
6 CB060AHOe NnajieHne. Y CcKopeHue 1 Bubnuoteka LIOK
cBOGOAHOr0 NageHus https://m.edsoo.ru/ff0c39cc
7 KpusonuHeiHoe ABMXeHWe. [ BMKeHNe 1 bubnunoteka LIOK
MaTepuanbHON TOUKM MO OKPY>XXHOCTM https://m.edsoo.ru/ff0c3ada
MprHUMN oTHOoCcUTENbHOCTU ["annnes.
8 WHepumanbHble cuctembl oTcyeTa. Mepsblit 1 bubnmoreka LIOK
' https://m.edsoo.ru/ffOc3be8
3aKOH HblOTOHa
9 Macca Tena. Cuna. NpuHUMN cynepnosnuun 1 bubnunoteka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

cun. BTopoit 3akoH HbloToHa A
maTepuasbHON TOUKM

https://m.edsoo.ru/ffOc3be8

TpeTunii 3aKoH HblOTOHA 419 MaTepuasibHbIX

bubnunoteka LIOK

1
0 TOYeK https://m.edsoo.ru/ff0c3be8
3aKOoH BCEMMPHOro TAroTeHns. Cuna Bubnuoteka LIOK
11
TAXKECTU. [epBas KOCMUYecKasi CKOPOCTb https://m.edsoo.ru/ff0c3d00
Bubnunoteka LLOK
12 Cwuna ynpyrocTtu. 3akoH N'yka. Bec Tena
yney y https://m.edsoo.ru/ff0c3e18
Cwuna TpeHus. KoaghuumeHT TpeHna. Cuna
13 con OTaneva n (*l)/l(b BL:lmeHmmpTena B bubnmoteka LIOK
P paA https://m.edso0.ru/ff0c3f76
XXNOKOCTU UK rase
MocTynarensHoe 1 BpaLyaTe/ibHoe
14 [BV>XeHMe abCoNtoTHO TBEPLOrO Tesa. bubnnoreka LIOK
MoMeHT cunbl. [11e4o cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECUA TBEPLOro Tena
MIMnynbC matepuanbHON TOUKKU, CUCTEMBI
15 mMaTepuasibHbIX ToYeK. MMy nbC cusbl. bubnunoteka LIOK
3aKOoH coxpaHeHusa nMmnysbca. PeakTMBHOE https://m.edsoo.ru/ff0c43d6
[IBUXXeHne
PaboTa 1 MOLLHOCTb cU/ibl. KMHeTUYeckas
16 3Heprus MaTz4 NanbHOW TOUKK. Teopema 06 bubnuoreka LIOK
P P - P https://m.eds00.ru/ff0c4502
N3MEHEHUN KUHETUYECKOW 3HEprum
MoTeHuunansHada aHeprus. MNoTeHunansHasa
17 3Heprusa ynpyro aeopM1MpoBaHHOM Bubnuoteka LIOK
NPY>XWHbI. MNMoTeHUnanbHasa aHeprua Tena https://m.edsoo.ru/ffOc461a
BO/IM3M NMOBEPXHOCTN 3emMn
18 lMoTeHUManbHble N HENOTEHLMa/IbHbIE CUbI. Bbubnuoteka LIOK

CBs3b pa6OTbI HenoTeHUWasibHbIX CAJT C

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

N3MEHEHNEM MEXaHNYECKOM JHEeprnn
CUCTEMbI Te/l. 3aKOH COXPaHeHns
MeXaHNYeCKOoM IHEPTnn

19

NabopaTopHas paboTa «MccnefosaHue
CBA3U PaboTbl CU/bI C U3MEHEHWNEM
MeXaHNYeCcKOM 3Heprum Tena Ha npumepe
PacTSHXKEHWS Pe3VHOBOI0 XXryTa»

20

21

22

KoHTponbHas paboTa no Teme
«KnHematuka. JurHaMmnka. 3aKoHbl
COXPaHEeHMs B MEXaHNKe»

OCHOBHbIe MOI0XeHUS MOMEKYNAPHO-
KWHETMYeCKoi Teopun. BpoyHoBCKoe
LBwKeHve. Onddysns

XapakTep ABVXEHWNSA 1 B3aUMOLECTBUS
yacTu, BeLecTa. Mofenn CTPOEHNS rasos,
XWAKOCTEN 1 TBEPAbIX Ten

bubnunoteka LLOK
https://m.edsoo.ru/ff0c4b74

bubnunoteka LLOK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonmyecTtso BeLLEeCTBa.
lMocTosAHHaa Asoragpo

24

25

TennoBoe paBHOBecKe. Temnepartypa n eé
n3mepeHve. LLikana Temnepatyp Lienscus

NpaeanbHbIi ra3 B MKT. OcCHOBHOE
ypaBHeHne MKT

bnbnnoteka LLOK
https://m.edsoo.ru/ffOc4fde

26

ABCo/I0THaA TeMneparypa Kak Mepa
CpefHei KMHETUYECKOW 3HEPT N ABMXKEHNA
MOJIeKYN. Y paBHeHNe MeHpeneesa-
KnaneipoHa

bnbnuoteka LIOK
https://m.edsoo.ru/ff0c511e

27
28

3akoH [lasnbToHa. ["a30Bble 3aKOHbI
JabopaTopHas paboTa «MccnefoBaHme



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

3aBMCMMOCTM MEXAY napaMeTpamu
COCTOSHWS Pa3peXKeHHOro rasa»

29 M3onpouecchbl B UaeasibHOM rase n ux Bubnuoteka LIOK
rpamyeckoe npescTaBfeHune https://m.edsoo.ru/ff0c570e
BHYTpeHHSs 3Heprus TepMogMHaMMUYECKOi

30 CUCTEMbI U CMIOCOOLI €€ N3MEHEHNS. Bubnuoteka LIOK
Konnyectso TennoTsbl 1 pabota. BHyTpeHHsS https://m.edsoo0.ru/ff0c5952
3Heprus oHOaToOMHOro UAeanbLHOro rasa

bubnunoteka LLOK

31 Biap! Tennonepesasy https://m.edsoo.ru/ff0c5c36
Y nenbHasa Tenn108MKOCTb BeLLECTBa.

32 KonmyecTBo TenioTbl Npu Tennonepegaye. bubnmotexa LIOK

N https://m.edsoo.ru/ff0c5c36
AnabaTHbIin npouecc

33 [MepBblIii 3aKOH TEPMOAMHAMUKM U ero bubnnoreka LIOK
NpPUMeHeHne K nsonpoweccam https://m.edsoo.ru/ff0c5efc

34 HeobpaTMOCTb NPOLIECCOB B NPUPOAE. Bbubnuoteka LIOK
BTopoli 3aKOH TepMOAMHAMUKM https://m.edsoo.ru/ff0c6230

35 MpuHumn gerictena 1 KA tennosoin Bubnuoteka LIOK
MaLUVHbI https://m.edsoo.ru/ff0c600a

36 Linkn KapHo v ero K,

37 JKonorunyeckme npobaemol
TEenI03HepreTnKu

38 O6o6watoLmin ypok «MonekynspHas bubnunoteka LIOK
(m3nkKa. OCHOBbI TEPMOANHAMUNKIN https://m.eds00.ru/ff0c6938
KoHTposbHas paboTa rno teme

39 «MonekynsapHas (u3rka. OCHOBbI bubnmoreka LIOK

https://m.edsoo.ru/ff0c6a50
TEePMOLAMHAMUKN»
40 Mapoobpa3oBaHue 1 KOHAEHcaL s, bubnunoteka LIOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

VicnapeHune n KnneHve

https://m.edsoo.ru/ff0c63b6

ABCONOTHaA U OTHOCUTENbHAsA BNaXKHOCTb

bubnunoteka LIOK

41 o
BO34yxa. HacblLLeHHbIV nap https://m.edsoo.ru/ff0c64d8
TBéppoe Teno. Kpuctannnyeckume u
amop(Hble Tena. AHU30TPOMMUA CBOMCTB Bubnuoteka LIOK
42
KpUcTannioB. XKUAKne KpUCTanbl. https://m.edsoo0.ru/ff0c65f0
CoBpemeHHbIe MaTepuasbl
[MnaBneHwne 1 Kpuctannnsauus. Y nenbHasa bubnunoreka LIOK
43
Tennota nnasneHus. Cyénmmaums https://m.edsoo.ru/ff0c6708
bnbnmoteka LLOK
44 BHEHWe Tennosor H
YpagHerive Tennosoro banaca https://m.edsoo.ru/ff0c6820
45 AnekTpursaumsa Ten. DNeKTPUYECKNA 3apas. bubnnoreka LIOK
[lBa B1a 3NeKTpuyecKux 3apsanos https://m.edsoo.ru/ff0c6bcc
[MpOBOAHVKM, AN3INEKTPUKN 1
46 ncE)n nploso HIfKI/I 3aK§H COXpaHeHus bubnuoreka LIOK
YNpoBoA | P https://m.edsoo.ru/ff0c6bcc
3N1eKTPUYECKOro 3apsaja
47 B3avmogeiicTeue 3apsaoB. 3akoH KynoHa. bubnunoteka LIOK
TOuYeYHbI 3NeKTPUYECKNIA 3apsf https://m.edsoo.ru/ffOc6ced
HanpsXeHHOCTb 3NEKTPUYECKOT0 Nons.
48 MprHUMN cynepno3nLmm aNeKTPUYeCcKnX bubnmoreka LIOK
P ,U' ynep 4 , P https://m.edsoo.ru/ff0c6df2
nonen. JINHUN HanpPXEHHOCTN
PaboTa cu 3neKTpocTaTUYecKoro rnoss. Bubnuoteka LIOK
49
lNoTeHuman. PasHOCTb NOTEHLUNAN0B https://m.edsoo.ru/ffOc6f00
[MpOBOAHUKN U QN3NEKTPUKN B
50 3I'IF()9KT AOCTaTI/IHeiKOM noF/)1e bubnuoreka LIOK
P ) https://m.edsoo.ru/ff0c7018
[unanekTpnyeckas npoHMLLaeMOoCTb
51 DNeKTPoEMKOCTb. KoHAeHcaTop bubnmoteka LIOK

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
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52

SNeKTPOEMKOCTb NOCKOr0 KOHAEHCaTopa.
SHeprus 3apsXKeHHOro KoHAeHcaTopa

Bubnunoteka LLOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

NabopaTopHas paboTa "N3mepeHmne
3NEeKTPOEMKOCTU KOHAeHcaTopa"

MpuHUMN AeACTBUS U NPUMEHEHME
KOH/]EHCATOPOB, KOMMPOBa/IbHOIO anmnapara,
CTPY/HOr0 NpuHTEpa. JNeKTpocTaTuyecKas
3aLimTa. 3a3eMeHune 3eKTPoNpr6opoB

DNEKTPUYECKUIA TOK, YCIOBUSA €ro
CyLLLeCTBOBaHMA. MOCTOAHHbIN TOK. Cuna
ToKa. HanpskeHue. ConpoTmeieHme. 3aKoH
Owma ans yyactka Lenm

MocnepoBaTtensHOE, NapannenbHoe,
CMeLLaHHOe CoeAMHeHNe NPOBOAHMKOB.
Nab6oparopHas paboTa «3yyeHmne
CMeLLaHHOr0 COeAMHEHUNS Pe3NCTOPOB»

0.5

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOLLHOCTb 3/1IEKTPUYECKOrO TOKA.
3akoH [koyna-JleHua

bnbnmoteka LLOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 18 NOMHOM (3aMKHYTO)

3MEKTPUYECKOI Lienn. KopoTKoe 3aMblKaHue.

Nab6opatopHas paboTta «3mepeHne 34C
NCTOYHMKA TOKA M ero BHYTPEHHErO
COMNPOTUBNEHUS»

0.5

bnbnuoteka LLOK
https://m.edsoo.ru/ff0c7ae0

59

ANEeKTPOHHAas MPOBOAVMOCTb TBEPAbIX
MeTa/1/10B. 3aBMCUMOCTb COMPOTUB/IEHNSA
MEeTa/1/10B OT TeMMNepaTypbl.
CBepxnpoBoAMMOCTb

60

SneKTpuYeckuii Tok B Bakyyme. CBoiicTea



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

3NEKTPOHHBIX MY4KOB

MonynpoBoAHMKM, X COGCTBEHHAS 1

61 npumecHas NpoBoAMMOCTb. CBOICTBa p—n- 1 bubmmoreka LIOK
P POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoga. MonynpoBoAHMKOBbIE NPUGOPHI
SNeKTPUYECKUIA TOK B pacTBOpax u
pacnsiaBax 3/1eKTPO/INTOB. Bubnuoteka LIOK
62 1
DNEeKTPONIUTUYECKAA AnccoLmanms. https://m.edsoo.ru/ff0c82ba
AnekTponus
DNEKTPUYECKMNIA TOK B rasax.
o o bubnnoreka LIOK
63 CamocToATENbHbIV U HECaMOCTOATE/NbHbIV 1
https://m.edsoo.ru/ff0c84ae
paspag. MonHus. Nnasma
AnekTpryecKme NpMb0pbI N YCTPOCTBA U UX
64 n aKTVIp‘-IECKoe n VFI)M€H£HVIE yI'I Zsmna 1 bubnmoreka LIOK
P P P https://m.edsoo.ru/ffOc86fc
TEXHWKW 6e30MacHOCTU
. bnbnmoteka LLOK
65 0O6006LaoLLMIN YPOK «DNIEKTPOAUHAMUKA 1 https://m.edsoo.ru/ff0c88be
KoHTposbHas paboTa rno teme
«QnekTpocTaTnka. MocTosHHbIN bubnnoteka LIOK
66 . 1
3NeKTPUYECKMM TOK. TOKU B pasINYHbIX https://m.edsoo.ru/ff0c8a8a
cpepax»
67 Pe3epBHbIin ypoK. KoHTponbHas paboTta no 1 Bbubnuoteka LIOK
Teme "3INeKTpognHaMmKa" https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIi ypoK. O606LatoLLIMIA YPOK NO 1 Bubnuoteka LIOK
Temam 10 Knacca https://m.edsoo.ru/ff0c8f6c
OBLEE KOJIMYECTBO YACOB IO NMrPOIrPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HU@PpPOoBLIE
Nen/m Tema ypoka Konrpoabubie  IIpakTuueckue p
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl

[MOCTOSAAHHbIE MarHUTbI U NX

1 B3anmogenctame. MarHuTHoe none. Bektop 1 Bubnuoteka LIOK
MarHUTHON MHAYKUMW. JTMHAN MarHUTHOW https://m.edsoo.ru/ff0c9778
NHAYKLUMW
MarHuTHOe nosne NPOBOAHNKA C TOKOM.

2 OnbIT ApcTesa. B3ammopencTeme 1 bubnuoreka LIOK

peredAa. A https://m.edsoo.ru/ff0c98fe

NPOBOAHNKOB C TOKOM

3 NabopaTopHas paboTa «3yveHune 1 1 bubnunoteka LIOK
MarHMTHOIo NoNsa KatyLKn ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOrO Mo/st Ha NPOBOAHUK C

4 TOKOM. Cuna Amnepa. JlaboparopHas 1 1 Bubnuoteka LIOK
paboTa «lccnegoBaHve AencCTBUS https://m.edsoo.ru/ff0c9acO
NMOCTOAHHOI0 MarHMTa Ha paMKy C TOKOM»

eiiCTBME MarHNUTHOIO NONS Ha

5 ﬂlBI/I)K HOCA 3apsKeHHYH YacTuuy. Cuna 1 bubnuoreka LIOK
ABVXCYLLY P y Hw: https://m.edsoo.ru/ff0c9df4
NopeHua. PaboTa cunbl JTopeHua
SNeKTpoOMarHuTHas MHAYKLmMs. MoTok

5 BEKTOpa MarHUTHoW uHaykumn. 34C 1
NHAYKUMN. 3aKOH 3/1EKTPOMarHUTHOM
NHAYKUnn dapages

7 JabopaTopHas paboTa «MccnegoBaHme 1 1 bubnunoteka LIOK

ABNEHMNS 3NEKTPOMArHUTHON UHAYKLN»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

VIHOYKTUBHOCTbL. AABNEHME CAMONHAYKLUUN.
34C camoMHAYKLUMW. SHEeprusg MarHUTHOro
Nons KaTyLKW ¢ TOKOM. 3NeKTpOMarHMTHoe
none

Bubnunoteka LLOK
https://m.edsoo.ru/ff0ca600

TexHUYeCKMe YCTPONCTBA U UX
MPUMeHeHNe: NOCTOSIHHbIE MarHNTbI,
3NeKTPOMarHm1Tbl, 3NEKTPOABUraTeNb,
YCKOPUTENN 3/IEMEHTAPHbIX YaCTuL,
VHAYKLUMOHHas Neyb

10

O6o6LaroLmin ypok «MarHuTHoe none.
INeKTPOMarHUTHasa UHAYKLMA»

bnbnmoteka LLOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

15

KoHTponbHas paboTa rno Teme «MarHuTHoOe
none. 3NeKTPoOMarHUTHas MHAYKLMSA»

CB060/HbIE MeXaHUYEeCKMe KonebaHus.
"apMOHMYecKne KoneGaHus. Y paBHeHMe
rapMOHUYECKIX KoneGaHuit. MpespalleHne
3Hepruy

JabopaTopHas paboTa «MccnefoBaHme
3aBMCMMOCTM Mepuoga Masbix KonebaHuii
rpy3a Ha HATW OT 4JIMHbI HUTU U Macchbl
rpysa»

Koneb6atenbHblii KOHTYp. CBO6GOAHbIE
3NEeKTPOMarHUTHble KonebaHus B MAeaIbHOM
KonebaTeNlbHOM KOHTYpe. AHa/I0rvs MeXay
MEXaHNYEeCKUMM 1 3M1eKTPOMar HUTHbIMU
KonebaHmsmu

®opmyna TomcoHa. 3aKOH COXpaHeHus

3HEpruy B UagasbHOM Kone6ateslbHOM
KOHTYpe

bubnunoteka LLOK
https://m.edsoo.ru/ffOcad58

bubnunoteka LLOK
https://m.edsoo.ru/ffOcaf06

bnbnuoteka LLIOK
https://m.edsoo.ru/ff0cb820

bnbnmoteka LLOK
https://m.edsoo.ru/ff0ch9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

MpeacTaBneHne 0 3aTyxaroLWwmx KonedbaHusx.
BbIHY>XeHHbIe MexaHU4YecKune KonebaHus.

Bubnunoteka LLOK

16 Pe3oHaHC. BbIHYXXAeHHbIE https://m.edsoo.ru/ff0cbb86
3/1eKTPOMarH1THble KonebaHus
MepeMeHHbI TOK. CUHYCOMANbHbIN
17 nepeMeHHbI TOK. MOLWHOCTb NepeMeHHOro Bubnuoteka LIOK
TOKa. AMNAMTYAHOE N AelCTBYHOLLEE https://m.edsoo.ru/ff0cbd34
3HayeHVe CUMbl TOKa U HanpsXKeHNs
18 TpaHcopmarop. Npon3BoACTBO, Nepesaya
1 NOTpeb6/IeHNe 3N1EKTPUYECKON SHEPT
YCTPOICTBO U MPaKTUYECKOe NPUMEHEHWE
19 3/IEKTPUYECKOr0 3BOHKa, reHeparopa bubnuoreka LIOK
o https://m.edsoo.ru/ff0cc324
nepemMeHHOro ToKa, IMHUI 3neKTponepesay
3KOM0rMYeCcKme puCKM Npu nNpou3BOACTBE
20 3NeKTpo3Heprun. KynbTypa ncnonb3oBaHns
3/IEKTPO3HEPT N B NOBCEAHEBHOMN YXU3HU
MexaHun4yeckue BO/HbI, YC0BUA
21 pacnpocTpaHeHus. MNepuog. CKopocTb bubnunoteka LIOK
pacnpocTpaHeHus 1 A/IMHa BOJHBI. https://m.edsoo.ru/ff0cca54
lMonepeyHble U NPOLONbHbIE BOSHBI
29 3BYyK. CKOpOCTb 3BYKa. [[POMKOCTb 3BYKa. bubnunoteka LIOK
BbicoTa ToHa. Tem6p 3ByKa https://m.edsoo.ru/ffOcccOc
23 ANeKTPOMarHUTHbIE BO/HbI, X CBONCTBA U Bubnuoteka LIOK
CKOpOCTb. LLIKkana anekTpomMarHUTHbIX BOJH https://m.edsoo.ru/ffOccfe0
24 MpUHUMMBI PagnOCBA3N N TENEBULEHNSA.
Pa3BuTue cpeacTs cBA3W. Paanonokaums
25 KoHTponbHas paboTa «KonedaHns 1 BOMHbI» bubnmoreka LIOK

https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

MpsAMonMHeliHoe pacnpoCcTpaHeHWe CBeTa B

Bubnunoteka LLOK

26 OAHOPOAHOM cpefe. TOYeYUHbIN NCTOYHMK
AHOPOAROM EPER https://m.edso0.ru/ff0cd350
cseTa. Jlyy cBeTa
OTpaxeHune cBeTa. 3aKOHbI OTPAKEHUS
27 cBeTa. [10CTpoeHNe N306paKeHNii B bubnuoreka LIOK
' https://m.edsoo.ru/ff0cd4e0
MN/IOCKOM 3epKasie
MpenomneHwve ceeta. NonHoe BHyTpeHHee
28 oTpaxeHue. MpefenbHbIA Yron nosHoro bubmmoreka LIOK
P -1 IPeA y https://m.edsoo.ru/ffocd7f6
BHYTPEHHero oTpaXkeHus
29 NaboparopHas paboTta «3mepeHre bubnunoteka LIOK
nokasaresia NPeloMIEHNA CTeKNa» https://m.edsoo.ru/ff0cd67a
JNnH3bI. MoCcTpoeHne N306paXKeHNiA B INH3E.
30 dopmy/a TOHKON /INH3bI. YBeNnyeHve bubnmoreka LIOK
PMY ' https://m.edsoo.ru/ffOcddle
NNH3bI
31 NabopaTopHas paboTa «MccnefoBaHue
CBOWCTB M306paXKEHWNIA B IMH3aX»
[ncnepcus ceeta. CNoXHbIin cocTaB 6en1oro
32 ceeTa. LigeT. JlabopaTopHasi paboTa
«HabnogeHve aucnepcun ceeTa»
WHTepdepeHyms ceeTa. Qudpakums ceera. bubnunoteka LIOK
33 i}
OndpakumoHHas peLlléTka https://m.edsoo.ru/ff0ced22
[MonepeyHOCTbL CBETOBbLIX BOJH. Bubnmoteka LIOK
34
Monapu3saunsa ceeta https://m.edsoo.ru/ff0cf02e
35 OnTuryeckune NpMGOpPLI N YCTPOCTBA U
yCnoBmsa nx 6e30MacHoOro NpUMeHeHUs
I"paHnLbl NPUMEHUMOCTM K/1aCCUUECKOW
parMiiel ip o bnbnmoteka LLOK
36 MeXaHWKW. [locTynaTsbl cneunanibHon

TEOpPUN OTHOCUTENBHOCTA

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCUTENBHOCTb OAHOBPEMEHHOCTHN.

Bubnunoteka LLOK

37
3amef/ileHVe BPEMEHU U COKpaLleHWe 4/IVHbI https://m.edsoo.ru/ffOcfa42
SHeprus 1 UMNynbC PeNsaTUBUCTCKOW
38 ‘-IaCTFI)/I bl CBFI3byMaC(E)bI C 3Heprven un bubmmoreka LIOK
Hbl. P https://m.edsoo.ru/ff0cfc68
NMMNYNbCOM. DHEPTUSA NOKOA
39 KoHTposnbHas pabota «OnTuka. OCHOBBI Bubnuoteka LIOK
crneynanbHON TeoprUn OTHOCUTENBHOCTM https://m.edsoo.ru/ff0cf6f0
®oToHbI. Popmyna NnaHKa. Heprua n bubnunoteka LIOK
40
NMMynbC POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpbITWE 1 UccneoBaHne PoToadgexTa. Bubnuoteka LIOK
OnbITel A. . CToNeToBa https://m.edsoo.ru/ffOcffc4
3aKoHbI hoTO3PPEKTA. Y paBHEHNE
42 3!71HUJTe(17*|)Ha n(*s:q()poma(p(gema «KpacHas bubnuoreka LIOK
A - <P https://m.edsoo.ru/ff0d015e
rpaHmua» goToagekTa
43 [JasneHvie ceeTa. OnbIThl 1. H. Jlebesesa. Bubnuoteka LLOK
XUMMYecKoe AeicTBKe CBeTa https://m.edsoo.ru/ff0d04a6
TexHMYeCKMe YyCTPOCTBa 1 NpaKTNYecKoe
44 npuMeHeHne: POTO3NEMEHT, (DOTOAATUNK,
COMHeYHasn 6aTapes, CBETOAMNOA
45 PelueHune 3aa4 No TeMe «ON1IEMEHTI Bubnuoteka LIOK
KBaHTOBOW OMTUKMN» https://m.edso0.ru/ff0d0302
Mogenb atoma TomcoHa. OnbIThl
46 Pe3epthopaa no paccesHMIO 0-4acTul, Bubnmoreka LIOK
' https://m.edsoo.ru/ff0d091a
MnaHeTapHasa Mogesnb atoma
bnbnuoteka LLIOK
47 Moctynare! bopa https://m.edsoo.ru/ff0dOafa
48 3nyueHne 1 nornoweHre (oTOHOB Npu bubnunoteka LIOK

Mepexo/ie aToMa C OfJHOr0 YPOBHS SHEPruy

https://m.edsoo.ru/ff0d0afa
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Ha pyroi. Buapbl cnekTpos

49

50

51

BonHoBble CBOCTBA YacTuL, BonHbl ge
Bpoitns. KopnyckynsapHO-BOHOBOM
Ayanmam. CNOHTaHHOE U BbIHYXXAEHHOe
n3nyyeHue

OTKpbITVE PafMoaKTMBHOCTMW. OMbITbl
Pesepcopaa no onpeseneHnio cocTasa
PaAVOaKTUBHOIO M3/yYeHUs

CsoiicTBa anbha-, 6eTa-, ramma-n3nyyeHus.

BnnsaHue paanoakTMBHOCTU Ha XKMBble
OopraHn3msbl

bubnunoteka LIOK
https://m.edsoo.ru/ff0d0ca8

bubnunoteka LIOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpbITUE NPOTOHA U HeTPOHa. 30TonNbI.
Anba-pacnag. NeKTPOHHbINA 1
NO3UTPOHHBIN BeTa-pacnag. MamMma-
n3ny4veHve

bubnunoteka LIOK
https://m.edsoo.ru/ff0d1162

53

3Heprusa cBA3W HYK/IOHOB B Afpe. ffepHble
peakuun. AnepHblii peakTop. Mpobnemsl,
MepcrneKTyBbI, IKONOrMYECKMe acreKThbl
A[lEPHOIN 3HEPreTUKn

bnbnmoteka LLOK
https://m.edsoo.ru/ff0d1356

54

AnemeHTapHble YacTuLbl. OTKpbITHE
no3uTpoHa. MeTofbl HabnoAeHNS 1
PErncTpaLumn 3MeMeHTapHbIX YacTuL.
Kpyrnblit cTon «®yHaaMeHTabHble
B3aMMO/ECTBUS. EANHCTBO (hM3nUecKoit
KapTWHbI M1pa»

bnbnmoteka LLOK
https://m.edsoo.ru/ff0d0e38

55

STanbl pa3BuUTMS acTPOHOMUK. MNprKnagHoe
1 MMPOBO33PEHYECKOE 3HAUEHNE
acTpoHOMUK. Bup 3BE3AHOIO Heba.
Co3Be3aus, ApK1e 3BE3/bl, NNaHETbI, UX



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

BUAMMOE fBWXKeHMe. ConHeYHas cructema

56

57

58

59

ConHue. ConHeyHaa akTUBHOCTb. MICTOYHUK
3Heprumn ConHua v 38634

3BE3/bl, NX OCHOBHbIE XapaKTEPUCTUKMN.
3BE3/bl rNaBHOM NOCeA0BaTENbHOCTH.
BHyTpeHHee cTpoeHue 3BE34. CoBpPeMeHHbIe
npeacTaB/IeHNs 0 NPOUCXOXAEHUN U
agontoumn CosnHua 1 3Bé3[

MneuHbIn MyTb — Hawa ManakTuka.
MonoxkeHwe n gemxeHne ConHua B
ManakTuke. ManakTMKN. YepHble Ablpbl B
Aapax ranakTmk

BceneHHas. PasberaHve ranaktuk. Teopus
BonbLuoro B3pbiBa. PeNMKTOBOE U3yYeHMe.
MeTaranaktuka

60

61

62

HepelLueHHble NPo6/1eMbl aCTPOHOMMN

KOoHTponbHas paboTa «3NeMeHTbI
aCTPOHOMWM 1 acTPO(U3NKMN»

O606LLaroLMIA YPOK. Ponb (h3NKKN 1
acTPOHOMWYM B 3KOHOMUYECKOWA,
TEXHO/IOMMYECKOW, COLMaNIbHOM N 3TUYECKOA
cthepax AesaTenlbHOCTU YenoBeKa

63

O606LaroLmin ypok. Ponb 1 MecTo usnkm
11 aCTPOHOMMI B COBPEMEHHOI Hay4HO
KapTuHe Mupa

64

O606LaroLLmMin ypoK. Ponb thnsnyeckoi
Teopyn B POPMMPOBaHUI NPEACTaBNEHWIA O
(hr3nyecKom KapTuHe Mmpa




O6o6LaroLmin ypok. MecTo (usnyeckoi
KapTWHbI MUpa B 06LLEM Py COBPEMEHHbIX

05 eCTeCTBEHHO-Hay4YHbIX NPeSCTaB/eHN 0 L
npupogae
66 Pe3epBHbIin ypoK. MarHuTHOe nore. 1
ANeKTpPoOMarHUTHaa UHAYKLMA
67 Pe3epBHbIit XpOK. OnTuka. OCHOBBbI 1
crnewLmanbHON TEOPUU OTHOCUTENILHOCTY
68 Pe3epHblin ypok. KBaHTOBasA (hn3nka. 1 bubnunoteka LIOK
ANeMeHTbl aCTPOHOMMU 1 aCTPOPU3NKN https://m.edsoo.ru/ff0d1784
OBLIEE KOMMYECTBO YACOB N0 NPOrrPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



